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(57) ABSTRACT

The invention relates to a malodor counteractancy or coun-
teracting (MOC) method that resorts to the use of specific
malodor counteracting (MOC) mixtures of MOC ingredients.
More particularly, the invention relates to new MOC compo-
sitions capable of neutralizing or masking in an efficient
manner sweat malodor and which can be used in perfumes,
deodorants, antiperspirants and other body care products.
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FIGURE 1 (continued)
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FIGURE 2
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FIGURE 2 (continued)
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1
MALODOR COUNTERACTING
COMPOSITIONS AND METHOD FOR THEIR
USE TO COUNTERACT SWEAT MALODOR

This application is a 371 filing of International Patent
Application PCT/IB2010/052736 filed Jun. 17, 2010.

TECHNICAL FIELD

The present invention relates to a malodor counteracting
(MOC) method that resorts to the use of specific malodor
counteracting (MOC) mixtures of MOC ingredients, which
act as deodorant or deodorizing compositions. More particu-
larly, the invention relates to new deodorant or MOC compo-
sitions and consumer products containing them, namely per-
fumes, colognes, body sprays, deodorants and
antiperspirants, capable of efficiently neutralizing or masking
sweat malodor. The novel MOC compositions of the inven-
tion contain at least one effective MOC ingredient and are
characterized by a malodor inhibition coefficient of at least
50%, at a defined composition concentration in an appropri-
ate medium, against malodor generated by Staphylococcus
haemolyticus enzymatic activity in said medium, together
with a malodor reduction value of at least 2, relative to a
maximum malodor score value of 5, measured under the same
conditions but in the absence of the MOC composition.

The invention also relates to methods of use of the MOC
compositions and of any finished consumer products contain-
ing them.

PRIOR ART

The prior art’s richness in reports of methods to counteract
and/or mask malodors, and more particularly sweat malodor,
is such that a complete review of all the methods and compo-
sitions prior reported in this context is impossible here. It is
clear however that there still exists a need to continue search-
ing alternative ways of solving the sweat malodor problem, as
evidenced by the constant publication of new methods of
solving malodor occurrence.

Inthe field of sweat malodor counteraction, methods which
resort to the use of compositions or products free from, or
having a reduced content in, classical deodorant or antiper-
spirant ingredients, in particular aluminum or zirconium
salts, well-known for their deodorant activity, are especially
appreciated. The present invention aims at bringing a novel
contribution in this context, by providing novel deodorant and
antiperspirant compositions capable of counteracting, and
more preferably suppressing, sweat malodor, whilst reducing
or eliminating content in any such classical ingredients, and
whilst also providing an efficient sensorial coverage of the
malodor perceived by the user of such deodorant or antiper-
spirant products and/or of any other individuals present in the
proximity of that user.

Although the prior art has previously reported a large vari-
ety of methods to identify ingredients and consumer products
able to inhibit or reduce the occurrence of sweat malodor by
interfering with the activity of axillary microorganisms
responsible for generating such malodor, we have now sur-
prisingly established that many such methods do not provide
a full solution to the problem of inhibiting or suppressing
sweat malodor.

For example, U.S. Pat. No. 5,213,791 discloses deodorant
consumer products containing effective amounts of inhibitors
of'an amino acid p-lyase enzyme which contains the co-factor
pyridoxal phosphate and catalyzes human body malodor,
wherein the inhibitor is hydroxylamine or an aminoacid of
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formula H,N—O—CH(R)COOH, R being hydrogen or a
defined radical. Amongst the aminoacids of the latter for-
mula, aminooxyacetic acid is preferred. Other documents in
the same family, i.e. U.S. Pat. Nos. 5,595,728 and 5,487,886,
further disclose inhibitors of specific formulae, as defined in
the above documents. These prior art documents assume that
sweat malodor is essentially generated by aminoacid f-lyase
enzymes containing the pyridoxal phosphate co-factor and do
not teach or suggest anything about inhibition of malodor
resulting from the activity of enzymes which do not contain
this co-factor and which generate sweat malodor through the
cleavage of different precursors than those taught in these
documents.

In a more recent document, U.S. Pat. No. 6,060,043, the
malodor counteracting efficacy of some of the amino-acid
derivatives taught in the above mentioned patent family have
been put into doubt, and a novel solution based on the use of
amino acids strictly in the D-form has been proposed.

Other efforts to attempt to provide valid solutions to the
sweat malodor problem have relied on the increasing knowl-
edge available on the nature of the chemical species thought
to be responsible for the perception of sweat malodor and
propose the use of specific chemicals as malodor standards to
identify possible modulators of the malodor. One can cite in
this context the contribution disclosed in US 2007/0298994,
which relies on the use of 3-mercapto-3-methyl-hexan-1-ol
as malodor standard. This compound had been reported a few
years before as an important component of human sweat, and
already proposed as a possible representative of the sulfury
notes typical of sweat malodor, capable of serving as a mal-
odor marker, but its use as a sensory marker as taught in the
above-mentioned US application has not provided heretofore
a quantitative solution to sweat malodor counteraction, very
likely because the latter problem is more complex and cannot
be solved through the sensory coverage of this compound’s
odor alone.

The present applicant has also provided a prior art contri-
bution in WO 2006/079934, wherein there is described a
method for screening compounds capable of inhibiting the
malodor generated by the enzymatic activity of a variety of
microorganisms, when the latter are put into contact with
specific precursors as taught therein. A large amount of pos-
sible precursors is disclosed in this document, which also
suggests a very large group of possible malodor inhibiting
compounds, based on the structure of the precursors used, but
gives no guidance as to the use of other malodor modulators,
not structurally related to the precursor.

The present invention aims at providing a new and quanti-
tative solution to the problem of sweat malodor reduction and
more preferably suppression and inhibition thereof, by pro-
viding methods for the creation and use of specific and effi-
cient malodor counteracting (MOC) compositions and prod-
ucts, which rely on specific combinations of ingredients
presenting well-defined malodor counteracting parameters
that we have surprisingly established as being essential to
ensure efficient sweat malodor suppression. The present
invention therefore provides an original and advantageous
contribution to the solution of the sweat malodor problem.

SUMMARY AND DESCRIPTION OF THE
INVENTION

The present invention relates to malodor counteracting
(MOC) compositions able to at least reduce, and more pref-
erably suppress, sweat malodor, comprising at least 30% by
weight, relative to the weight of MOC composition, of at least
one MOC ingredient, wherein the latter is characterized by a
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malodor inhibition coefficient of at least 25%, at a MOC
ingredient weight per volume (w/v) concentration in an
appropriate medium, against malodor generated by Staphy-
lococcus haemolyticus enzymatic activity in said medium.

We have now surprisingly established that compositions
containing such an ingredient or ingredients are capable of
efficiently suppressing sweat malodor.

The parameters defining the MOC ingredients according to
the invention are a result of the fact that we have surprisingly
established that certain ingredients could effectively interfere
with the bacterial activity on fresh sweat, so as to modify this
activity in a manner making it possible to reduce or suppress
the formation of malodor. Fresh sweat does not have a bad
odor, butupon activity thereon of bacteria present on the skin,
in particular on the axillary skin, certain precursors contained
in the sweat generate malodorant metabolites. The MOC
ingredients according to the invention, having a malodor inhi-
bition coefficient of at least 25%, at a concentration of ingre-
dient in the appropriate medium of at least 0.005% w/v,
relative to the total volume of the medium, effectively inter-
fere with such bacterial activity which is typically of an
enzymatic nature, presenting a capacity to reduce or entirely
suppress sweat malodor.

Compositions comprising one or more ingredients, and
preferably at least three MOC ingredients, as defined above
are preferred according to the invention. Even better perform-
ing MOC compositions according to the invention are those
which comprise one or more ingredients characterized by a
malodor inhibition coefficient of at least 30%, and preferably
of'50% or more, at an ingredient concentration, in the appro-
priate medium, of atleast 0.0125% w/v, relative to the volume
of the medium.

As used herein, “a malodor counteracting (MOC) compo-
sition” is to be understood as a mixture of one or more MOC
ingredients as defined above and which is capable of at least
reducing the perception of malodor, i.e. of an odor that is
unpleasant or offensive to the human nose.

According to the invention, the individual MOC ingredi-
ents, and their mixtures and compositions containing such
MOC ingredients, as defined herein, can be used to reduce the
malodor perceived from sweat, either as collected from indi-
viduals and used in a medium or surface which is not part of
the human body, or in the form of sweat present on a sweated
surface such as skin, hair or clothing, and as perceived by an
individual or individuals in the vicinity of the malodor source.

By “a malodor inhibition coefficient™ it is understood here
a % inhibition value, relative to reference conditions, which is
measured via a method essentially similar to that generally
described in WO 2006/079934, more particularly on pages 8
and 11-15 of the above document, and in the examples there-
provided, and which requires that an ingredient to be screened
be put into contact with bacterial cells of Staphylococcus
haemolyticus, or with a f-lyase present in such cells, in the
presence of a specific precursor of malodorant metabolites.
The reference conditions correspond to 0% of malodor inhi-
bition, i.e. to 100% generation of the malodorant metabolites
under the screening conditions, in the absence of the MOC
ingredient or composition.

The type of Staphylococcus haemolyticus strain suitable
for use according to the invention is any one of the common
strains of this bacterium which colonizes the human under-
arm region and has been found to efficiently release volatile
sulfur compounds when put into contact with sweat or with a
sulphur precursor typically present in fresh sweat. Useful
such strains have been previously cited in WO 2006/079934,
and many others can be used in the measurements according
to the invention. The typical and preferred conditions of
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preparation of these bacteria strains are described in detail in
this prior art document, and in the examples presented further
on, wherein the specific Staphylococcus haemolyticus
CNCM 1-4170 strain has been used in the appropriate
medium providing definition of the characterizing malodor
inhibition coefficient for the ingredients and compositions
according to the invention.

Further details of such a screening and % inhibition mea-
surement and definition are described further on in this appli-
cation. The precursor used, which may also be in the form of
a human sweat sample, typically generates malodorant sulfur
compounds when acted upon by the Staphylococcus
haemolyticus cells, or by a p-lyase present in such cells. The
malodor inhibition coefficient, as defined herein, reflects the
% of reduction in free SH groups generated in the above-
mentioned medium by the enzymatic activity of the bacterial
cells when in presence of the MOC ingredient or MOC com-
position in question, as compared to the same measurement in
their absence.

The concentration in free SH groups can be detected via
commonly known methods, as described in WO 2006/
079934, and in a more recent disclosure by M. Troccaz et al.
in Chemistry and Diversity, 2008, vol. 5, pages 2372 to 2385,
more particularly page 2384. A malodor inhibition coefficient
01 30% for example, therefore means a capacity of the MOC
ingredient to reduce by 30% the concentration of SH groups
in the appropriate medium, as compared to the concentration
thereof in the absence of said ingredient.

By an “appropriate medium” we mean here the medium
wherein the appropriate precursor, and more preferably the
Cys-Gly precursor exemplified further on, is put into contact
with bacterial cells of Staphylococcus haemolyticus, under
the generally known conditions described in WO 2006/
079934, and to which the MOC ingredient or composition, as
the case may be, is added to counteract the malodor generated
by the bacterial or enzymatic cleavage of the precursor.

More specifically, by the “appropriate medium”, in which
the MOC ingredient presents the defined malodor inhibition
coefficient, it is understood here a medium consisting essen-
tially of a suspension of bacterial cells of Staphylococcus
haemolyticus in a buffer, preferably 100 millimolar potas-
sium phosphate (pH 7.5) buffer, also comprising a sulphur
precursor of sweat malodor, preferably the Cys-Gly precursor
S-[1-(2-hydroxyethyl)-1-methylbutyl]-L-cysteinylglycine,
at a weight concentration of 0.17 millimolar (mM). Alterna-
tively, the bacterial cells can be replaced by a p-lyase present
in said cells.

The defined concentration of the MOC ingredient in the
appropriate medium is understood here to mean a weight %
concentration of at least 0.005%, relative to the volume of
said medium (w/v %). More preferably, this concentration
shall be at least 0.0125% w/v. Even more preferably, the
MOC ingredient shall be present in the medium at a concen-
tration of between 0.0125 and 0.05% or even 0.1% w/v, to
provide a malodor inhibition coefficient of at least 30%, and
more preferably above 50%, relative to the maximum mal-
odor reference under the same conditions.

According to the invention, the MOC compositions may
contain 50% by weight or more, relative to the weight of
composition, of MOC ingredients.

According to preferred embodiments of the invention, the
MOC compositions comprise at least 30% by weight of said
MOC ingredient or ingredients, each of which is character-
ized by a malodor inhibition coefficient of at least 50% at a
minimal concentration of 0.0125 w/v and more preferably
0.025%. The more active and preferred MOC ingredients for
the MOC compositions of the invention shall be characterized
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by a malodor inhibition coefficient of 75% or more, at a
concentration in the medium of at least 0.0125 or 0.0250 w/v,
relative to the volume of the medium.

A second parameter possibly characterizing the MOC
ingredients and compositions according to the invention, is a
“malodor reduction value”, which is understood here to be a
value reflecting the perceived malodor reduction obtained in
the presence of said MOC ingredient or composition, as com-
pared to a reference value defined under similar conditions
but in the absence of said ingredient or composition. The
defined value is the result of a panel sensorial test and is
defined on a scale of measurement wherein the reference
value of maximum malodor perception (no malodor reduc-
tion at all) corresponds to 5.

It is therefore the difference between the maximum mal-
odor perceived by a panel of evaluator individuals from the
bacterial transformation of either sweat collected from
human axilla, or of an appropriate precursor typically present
in sweat, and the malodor perceived by the same evaluating
panel from the same bacterial transformation, under similar
conditions, but when the latter is carried out in the presence of
the MOC ingredient or composition. Both the defined and the
reference values are averaged values, statistically treated for
standard deviation. A malodor reduction value of 2 for
example means therefore that the malodor score attributed by
the panel, on average, when the MOC ingredient or compo-
sition is applied to the sweat/bacteria containing sensory
evaluation medium (or to the precursor/bacteria containing
sensory evaluation medium), under controlled conditions, is
reduced by 2 units relative to the reference value of the maxi-
mum sweat malodor perceived from the same medium, under
the same conditions, when no MOC ingredient or composi-
tion is added thereto.

The sensory panel methods used for defining this malodor
reduction value are described further on in the examples.
They provide a sensory measure of the capacity of said ingre-
dient or composition to effectively reduce the malodor per-
ceived by the evaluators upon application of the compositions
of the invention to sweated or sweat-containing media or
surfaces.

By contrast, the malodor inhibition coefficient is an ana-
Iytically determined value of the same capacity to reduce
sweat malodor, but measured as a function of the concentra-
tion, in the appropriate medium, of metabolites resulting from
the bacterial transformation of an appropriate precursor
capable of generating said malodorant metabolites in the
presence of Staphylococcus haemolyticus. We have now been
able to establish that the MOC compositions of the invention
which have a combination of these two parameters as
described below provide unexpected efficacy against sweat
malodor.

The MOC compositions according to the invention, which
more preferably comprise at least three MOC ingredients as
defined above, possess surprisingly useful malodor counter-
acting properties against sweat malodor and they are capable
of'masking, reducing, or even suppressing and/or neutralizing
the latter, when applied to sweat collected from the axilla of
individuals or to precursors present in such sweat. Moreover,
they render consumer products such as perfumes, colognes
and body sprays, or yet body deodorants and antiperspirants,
to which they are added, particularly effective against mal-
odor generated by body sweat.

MOC compositions wherein each of said MOC ingredients
are characterized by a malodor inhibition coefficient of at
least 50%, at an ingredient concentration of at least 0.0125%
w/v in the appropriate medium and, amongst these, compo-
sitions comprising MOC ingredients characterized by at least
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75% malodor inhibition coefficient are surprisingly advanta-
geous and provide above 80% malodor reduction.

The malodor counteracting (MOC) compositions of the
invention thus obtained are characterized by a malodor inhi-
bition coefficient of about 40% or more, at a MOC composi-
tion volume/volume (v/v) concentration in the appropriate
medium of at least 0.0125%, against malodor generated by
Staphylococcus haemolyticus enzymatic activity in said
medium. The malodor reduction value of such compositions
is typically of at least 2, on the sensory scale wherein the
maximum malodor reduction value, measured in the absence
of'the MOC composition, is 5. Moreover, amongst the latter,
the MOC compositions of the invention which are character-
ized by a malodor inhibition coefficient of at least 50%
against sweat malodor generated by the activity of a mixture
of bacteria of Staphylococcus haemolyticus and a mixture of
Corynebacterium spp. on human skin, or on sweat collected
from human skin, preferably from the axillary area, provide
advantageous consumer products against sweat malodor.

By a defined “MOC composition concentration” it is
understood here a volume/volume concentration of at least
0.01%, relative to the volume of the sensory evaluation
medium, defined as previously. More preferably, this concen-
tration shall be at least 0.0125% v/v and preferably it will be
comprised between 0.0125 and 0.05, or even 0.1% v/v, rela-
tive to the volume of the medium.

Preferred MOC compositions of the invention are also
compositions wherein the MOC ingredients or ingredients
are selected from the group consisting of: (-)-(2E)-2-ethyl-
4-[(1R)-2,2,3-trimethyl-3-cyclopenten-1-yl]-2-buten-1-ol;
3-(4-tert-butylphenyl)propanal;  4-cyclohexyl-2-methyl-2-
butanol; 3-(4-tert-butylphenyl)-2-methylpropanal; (+)-(1S,
28,38)-2,6,6-trimethyl-bicyclo[3.1.1]heptane-3-spiro-2'-cy-
clohexen-4'-one; cashmeran (1,2,3,5,6,7-hexahydro-1,1,2.3,
3-pentamethyl-4-indenone);  9,12-octadecadienoic  acid,
9,12,15-octadecatrienoic acid, and mixtures thereof; neroli-
dol; 1,4-dioxacyclohexadecane-5,16-dione; 8,12-epoxy-13,
14,15,16-tetranorlabdane; (-)-(1'R,E)-3,3-dimethyl-5-(2',2',
3'-trimethyl-3'-cyclopenten-1'-y1)-4-penten-2-ol; (E)-2-
dodecenal; 3-decanal, 2-methyldecanal and mixtures thereof;
8-isopropyl-6-methyl-bicyclo[2.2.2]oct-5-ene-2-carbalde-
hyde; 3-(3-isopropyl-1-phenyl)butanal; (E)-2-decenal; 3-(4-
methyl-3-pentenyl)-3-cyclohexene-1-carbaldehyde,  4-(4-
methyl-3-pentenyl)-3-cyclohexene-1-carbaldehyde and
mixtures thereof; 9-undecenal; vetyver essential oil;
vetyverone; 4,5,6,7,8,9,10,11,12,13-decahydrocyclododeca-
1,3-oxazole; 2-tridecenal; 9-undecenal, 10-undecenal and
mixtures thereof; nonanal; (+)-(4R)-1-p-menthene-9-carbal-
dehyde; (E)-4-decenal; 3,7-dimethyloctanal; eucalyptus
essential oil; 3-(3,3-dimethyl-5-indanyl)propanal, 3-(1,1-
dimethyl-5-indanyl)propanal and mixtures thereof; (Z)-4-
dodecenal;  3-(6,6-dimethyl-bicyclo[3.1.1]hept-2-en-2-yl)
propane; and mixtures of two or more of the preceding
ingredients.

Sweat malodor counteracting compositions comprising at
least 30% by weight, relative to the total weight of the com-
position, of ingredients selected from the group above-de-
fined are preferred.

Amongst the latter, embodiments of the compositions in
which at least 50% by weight of the MOC composition is
formed of 9,12-octadecadienoic acid, 9,12,15-octadecatri-
enoic acid, or mixtures thereof, provide excellent malodor
counteracting products, particularly when they further com-
prise from 5 to 30% by weight of 3-(4-tert-butylphenyl)pro-
panal.

Typically, any particular embodiments of the MOC com-
positions of the invention, characterized by at least 60% mal-
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odor inhibition coefficient, at a composition concentration of
at least 0.0125% v/v in the appropriate medium, against mal-
odor generated by Staphylococcus haemolyticus enzymatic
activity in said medium, and a malodor reduction value of at
least 2, and preferably 3 or 4, provide prime embodiments of
the MOC compositions.

All the MOC compositions of the invention, in particular
embodiments, may be essentially or entirely formed, i.e. con-
tain more than 50% by weight, or be formed essentially of
100% by weight of MOC ingredients, the latter being defined
as previously anywhere in this description. This means there-
fore that the MOC compositions may “consist” (contain
100% by weight of) said MOC ingredients.

Specific examples of embodiments of MOC compositions
according to the invention are presented further on.

The MOC compositions of the invention are particularly
useful for the preparation of consumer products capable of
reducing or suppressing the body malodor generated by
sweating, to which they are added in a generally known
manner and in concentrations which are dependent of the
MOC activity of said composition and of the nature of the
consumer product into which the latter is incorporated. The
invention therefore also relates to such consumer products, of
which perfumes, colognes and body sprays are particular
examples, as they are typically used by the consumer to
provide a pleasant scent to skin and hair in particular. Of
course, such perfuming compositions may also be used to
spray textiles for example, in particular clothes and other
body and hair wear textiles, which can acquire malodor
through the user’s sweating, so as to possibly prevent the
development of malodor from textiles carrying fresh sweat
and small amounts of skin bacteria.

As “perfuming compositions” according to the invention it
is understood here compositions which are distinct from the
MOC compositions previously defined (formed of only MOC
ingredients). The perfuming compositions typically contain
the MOC composition together with a perfuming co-ingredi-
ent, a solvent or an adjuvant or carrier of current use in
perfumery, or a mixture of two or more of the latter.

The MOC composition may be used in the perfuming
compositions in a large variety of concentrations, comprised
between 10 and 80% by weight of the weight of perfuming
composition, and more preferably of at least 20% by weight
of the latter’s total weight.

Preferred embodiments of the perfuming compositions of
the invention, namely perfumes, colognes, body sprays, may
comprise from 40 to 60% by weight of MOC composition as
defined previously.

A perfuming composition which has a malodor inhibition
coefficient of at least 60%, measured at a defined perfuming
composition concentration in the appropriate medium,
against malodor generated by Staphylococcus haemolyticus
enzymatic activity in said medium, and a malodor reduction
value of at least 3, is also an object of the present invention.

By a defined “perfuming composition concentration” it is
understood here a concentration of at least 0.02% v/v, and
more preferably comprised between 0.025 and 0.05% v/v,
relative to the volume of the medium.

To provide the desired MOC effects to counteract sweat
malodor, a MOC ingredient can be used on its own, more
preferably in the form of the above-defined MOC composi-
tions, or yet in the form of the perfuming compositions con-
taining in particular perfuming co-ingredients, meaning other
ingredients added mainly for their perfuming effect. There-
fore, the perfuming compositions of the invention comprise at
least two distinct components, the MOC composition of the
invention and a mixture of fragrance ingredients typically of
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a different nature and which are essentially intended to pro-
vide a desired hedonic effect of a pleasant nature.

By a “perfuming co-ingredient” it is meant here a com-
pound of current use in perfumery, which is used in perfum-
ing a composition or consumer product, to impart a pleasant
odor thereto. In other words, such a co-ingredient must be
recognized by a person skilled in the art as being able to
impart or modify, in a positive or pleasant way, the odor of a
composition, and not just as having an odor.

The nature and type of the perfuming co-ingredients of the
MOC composition in the perfumes and perfuming composi-
tions of the invention do not warrant a more detailed descrip-
tion here, which in any case would not be exhaustive, the
skilled person being able to select them on the basis of its
general knowledge and according to intended use or applica-
tion and the desired perfuming effect. In general terms, these
perfuming co-ingredients belong to chemical classes as var-
ied as alcohols, aldehydes, ketones, esters, ethers, acetates,
nitriles, terpene hydrocarbons, nitrogenous or sulfurous het-
erocyclic compounds and essential oils, and said perfuming
co-ingredients can be of natural or synthetic origin. Many of
these co-ingredients are in any case listed in reference texts
such as the book by S. Arctander, Perfume and Flavor Chemi-
cals, 1969, Montclair, N.J., USA, or its more recent versions,
and in other works and textbooks of a similar nature, as well
as in the abundant patent literature in the field of perfumery. It
is also understood that said co-ingredients may also be com-
pounds known to release in a controlled manner various types
of perfuming compounds, either through chemical reaction
cleavage of chemical bonds of heavier precursors or through
physical release of such perfuming compounds, for example
when the latter are encapsulated or carried in emulsion,
microemulsion and/or nanoemulsion type perfume carrier
system.

As liquid carriers for such perfuming ingredients or as
components of the perfuming compositions of the invention,
one may cite, as non-limiting examples, an emulsifying sys-
tem, i.e. a solvent and a surfactant system, or a solvent com-
monly used in perfumery. A detailed description of the nature
and type of solvents commonly used in perfumery cannot be
exhaustive. However, one can cite as non-limiting example
solvents such as di-propylene glycol, diethyl phthalate, iso-
propyl myristate, benzyl benzoate, 2-(2-ethoxyethoxy)-1-
ethanol or ethyl citrate, which are commonly used. Others,
having an equivalent function of solubilizing the MOC com-
positions and their perfuming co-ingredients, are equally
adapted to be used in the perfuming compositions of the
invention.

The perfuming co-ingredients, as well as the MOC ingre-
dients and compositions of the invention, used to prepare the
perfuming compositions, and consumer products such as
body deodorants and antiperspirants, may also be present in a
solid form, encapsulated or dispersed in solid carriers. As
appropriate solid carriers one may cite, as non-limiting
examples, absorbing gums or polymers, or yet encapsulating
materials. Examples of such materials may comprise wall-
forming and plasticizing materials, such as mono, di- or tri-
saccharides, natural or modified starches, hydrocolloids, cel-
Iulose derivatives, polyvinyl acetates, polyvinylalcohols,
proteins or pectins, or yet the materials cited in reference texts
such as H. Scherz, Hydrokolloids: Stabilisatoren, Dickungs-
and Gehermittel in Lebensmittel, Band 2 der Schriftenreihe
Lebensmittelchemie, Lebensmittelqualitat, Behr’s Verlag-
GmbH & Co., Hamburg, 1996 and other textbooks in the art
of encapsulation or entrapment of compounds and composi-
tions such as perfumes, flavors and pharmaceuticals.
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Encapsulation is a well known process to a person skilled
in the art, and may be performed, for instance, using tech-
niques such as spray-drying, agglomeration or yet extrusion;
or it may also consist of a coating encapsulation method,
including coacervation and complex coacervation tech-
niques, core shell encapsulation methods, etc. Provided that
the encapsulation system does not negatively aftect the MOC
activity and efficacy of the MOC compositions, or of the
perfuming compositions of the invention, any type of delayed
release system carrier, providing for physical release of the
entrapped materials, is adapted as a carrier for the MOC and
perfuming ingredients and compositions as defined herein.

Preferred encapsulates of the MOC ingredients and com-
positions of the invention, and of the perfuming co-ingredi-
ents, which can be used in the perfuming compositions and
other consumer products cited above, are the microcapsule
systems commercialized by Firmenich SA (Switzerland)
under the tradenames Fircaps® and PopScent® for example,
based respectively on modified starch and melamine resin or
polyurea type carriers.

The MOC and perfuming ingredients may also be used in
the form of chemical release systems, i.e. heavier molecules
which are capable of releasing the MOC ingredient and/or
perfuming ingredient by chemical cleavage under the condi-
tions of use—many such chemical release systems have been
disclosed in the prior art, namely in the patent literature,
which release the MOC ingredient via hydrolysis, photolysis
or other such reaction mechanisms. One may cite in this
context prior art documents such as for example WO
95/04809, EP 0971021, WO 03/049666, EP 0936211, WO
99/60990, WO 01/28980, WO 08/093272, WO 98/47477,US
2004/0102357, DE 3003494 and WO 95/08976, provided
that such chemical release systems, under the conditions of
their application, allow the release of the corresponding
active MOC ingredient.

It goes without saying that, provided the encapsulation or
chemical release technologies for delayed release of an ingre-
dient or composition in application, does not interfere with
the capacity of said ingredient or composition to fulfill the
objective of the present invention, i.e. the reduction or sup-
pression of sweat malodor, particularly in axillar skin, any
combination thereof with the present invention malodor
counteraction technology is appropriate to provide composi-
tion embodiments of the invention as presently disclosed and
claimed.

As mentioned above, consumer products containing the
MOC compositions or the perfuming compositions of the
invention, such as body deodorants and antiperspirants, are
also an object of the present invention. The nature of such
products can be any and is well-known to the person skilled in
the art of cosmetics and products for body and hair care in
particular. These consumer products are commonly perfumed
and the MOC compositions of the invention can be added
thereto as such, or as components of the perfuming compo-
sitions of the invention.

Such consumer products typically comprise a consumer
product base, in addition to the MOC and/or perfuming com-
position of the invention.

For the sake of clarity, by “consumer product base” we
mean here a base which is distinct from, but compatible with,
the MOC and perfuming compositions of the invention, and
which is typically formed of substances capable of achieving
the functional effect required typically from that product,
such as freshening, deodorizing and odor neutralizing. Typi-
cal consumer product bases are the functional mixtures of
ingredients that form the base of for example a body care
preparation such as a body deodorant or antiperspirant. The
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latter may assume any form that is current, such as for
example the form of a cream, gel, spray, pump-spray or aero-
sol, or yet stick. Such deodorants and antiperspirants are very
well-known to the cosmetic specialist and the choice of their
ingredients and forms does not require any particular effort
beyond the general skill of the practitioner in the art of cos-
metics and particularly body deodorants and antiperspirants.

Thus the nature and type of the constituents of the con-
sumer product base do not warrant a more detailed descrip-
tion here, which in any case would not be exhaustive, the
skilled person being able to select them on the basis of its
general knowledge and according to the nature and the
desired effect of said product. Merely as examples of appro-
priate such bases, representative of deodorant and antiperspi-
rant consumer products, one can cite in this context prior art
documents such as U.S. Pat. No. 6,060,043 and US 2002/
037264. The latter describe in detail the types of ingredients,
and their concentration and function, which are common in
such consumer product bases. Of course, many other prior art
documents can be found which detail appropriate deodorant
and antiperspirant bases in particular, into which the MOC
compositions and perfuming compositions of the invention
can be incorporated to provide a sweat malodor counteraction
effect.

Some of the above-mentioned consumer product bases
may represent aggressive media for the MOC or perfuming
compositions of the invention, so that it may be necessary to
protect the latter from premature decomposition, for example
by encapsulation as previously mentioned.

The proportions in which the MOC compositions, or the
perfuming compositions containing them, can be incorpo-
rated into the various aforementioned consumer products
may vary within a wide range of values. These values are
dependent on the nature of the product as well as on the
desired malodor counteracting effect that one wants to
achieve. In many of these consumer products, the amount of
perfuming composition containing the MOC component that
is typically added to the consumer product is comprised
between 0.01 and 10%, more preferably of at least 0.5%, and
even more preferably between 1 and 5%, by weight, of MOC
or perfuming composition according to the invention, relative
to the total weight of the consumer product. More common
ranges are comprised between 0.05 and 5% by weight, or yet
from 0.1 to 3% and more preferably between 0.3 and 2% by
weight, relative to the weight of the deodorant or antiperspi-
rant in which the compositions are incorporated.

A body deodorant or antiperspirant which has a malodor
inhibition coefficient of at least 60%, measured at a concen-
tration of at least 0.5% v/v of said deodorant or antiperspirant
in the appropriate medium, against malodor generated by
Staphylococcus haemolyticus enzymatic activity in said
medium, and a malodor reduction value of at least 3, and more
preferably 4, is also an embodiment of the invention.

According to another embodiment of the invention, there is
provided a method to counteract sweat malodor, wherein
there is applied to sweat, to a sweat-generating surface, or to
a sweat-carrying surface, a malodor counteracting (MOC)
composition as previously defined, in a form and amount
appropriate and sufficient to reduce, mask, eliminate or pre-
vent any sweat malodor perception by an individual exposed
to the sweat or to said surface. Preferably, the MOC compo-
sition is applied to human skin or hair, and preferably to the
human axillary skin. Any embodiment of the MOC compo-
sition, perfuming composition, or perfumed product previ-
ously described in this disclosure, is appropriate for use
according to this method.
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Embodiments of the method of the invention comprise
methods wherein the MOC composition or perfuming com-
position of the invention is applied in the form of a perfuming
composition, namely a perfume, a cologne, or in the form of
a body deodorant or antiperspirant.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 a) to d) show the % malodor inhibition effective-
ness of a reference Perfume A to which the MOC composi-
tions of the invention described in Examples 1 to 10 were
added in a variety of concentrations, as a function of the
perfume’s capability to reduce the malodor of sulfur-like
smelling compounds generated according to the testing Pro-
tocol A. (Example 15).

FIGS. 2 a) to d) show the % malodor inhibition effective-
ness of a reference Perfume B to which the MOC composi-
tions of the invention described in Examples 1 to 10 were
added in a variety of concentrations, as a function of the
perfume’s capability to reduce the malodor of sulfur-like
smelling compounds generated according to the testing Pro-
tocol A. (Example 16).

FIG. 3 shows the malodor counteraction effectiveness of a
spray deodorant product comprising MOC composition 9 of
the invention, as measured via the panel based sensory
method described in Example 17 as Protocol B.

FIG. 4 shows the malodor counteraction effectiveness of an
antiperspirant product comprising MOC composition 1, and
the mixture of the latter with Perfume A, as measured via the
panel sensory method described in Example 18.

FIG. 5 shows the malodor counteraction effectiveness of
MOC composition 1, at various volume % concentrations in
the testing medium, as measured via the panel sensory
method described in Example 17.

FIG. 6 shows the malodor counteraction effectiveness of
MOC composition 9, at various volume % concentrations in
the testing medium, as measured via the panel sensory
method described in Example 17.

FIG. 7 shows the malodor counteraction effectiveness of
MOC composition 9, at various weight % concentrations in
the AP base described in Example 18, as measured via the
panel sensory method described in Example 17.

EXAMPLES

The invention will now be described in further detail by
way of the following examples.

Examples 1 to 14

Malodor Counteracting (MOC) Compositions and
Their Use to Reduce Perception of Sweat Malodor

A number of malodor counteracting compositions accord-
ing to the invention were prepared by admixture, in the pro-
portions indicated, of the MOC ingredients listed in Tables 1
and 2. The latter also summarize the ability of each of said
ingredients to reduce sweat malodor, as evidenced by the
respective malodor inhibition coefficient indicated for each
ingredient. These values were measured via the method indi-
cated hereafter, designated as Protocol A.

Protocol A. In-Vitro Malodor Inhibition of Individual MOC
Ingredients—General Conditions of Evaluation

A Cys-Gly precursor, S-[1-(2-hydroxyethyl)-1-methylbu-
tyl]-L-cysteinylglycine, is subject to enzymatic transforma-
tion both in the absence (blank test) and in the presence of
each MOC ingredient. Detection of enzymatic activity inhi-
bition is measured via the sulfur groups, namely thiol groups,
freed from the precursor bacterial transformation, by com-
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parison with the reference experiment in the absence of the
respective MOC ingredient, said sulfur groups being detected
by interaction with DTNB, aknown chemical detector system
for thiols. The reaction can be monitored by absorbance read-
ing at 412 nm. The procedure can be performed indifterently
with either a purified or semi-purified enzyme or intact bac-
terial cells, as in the case described here. Malodor inhibition
coefficient is measured as a function of the percentage of free
thiol groups in the medium, over time, by an absorbance
method, and reflects the reduction in malodor obtained in the
presence of the MOC ingredients and compositions.

Reagents and Equipment
Preparation of Bacterial Suspension
Staphylococcus haemolyticus CNCM 1-4170 was grown

under generally known conditions in Brain-Heart Infusion

plus 0.5% of Tween® 80. At the end of the growth phase, the
bacterial cells were harvested by centrifugation at 5000 rpm
for 15 min. The cell pellet was then washed with 0.1 volumes
of sterile potassium phosphate buffer 0.1 M, pH 7.5. Cell
pellets were finally concentrated 5 times in the same buffer.

0.25 Volumes of this suspension were then added to each

sample to be tested, to a final volume of 200 ul.

Preparation of the Cys-Gly Precursor (Enzyme Substrate)

Cys-Gly-precursor (MM=292.1 g/mole), prepared as
described in WO 2006/079934, was dissolved at 0.25 mg/ml
in potassium phosphate buffer 0.1 M, pH=7.5, leading to a
0.86 mM solution. The precursor was used at 0.17 mM final
concentration.

Detection Reagent DTNB

DTNB (5,5'-Dithio-bis-(2-nitrobenzoic acid; MM=396.36
g/mol) was prepared at 3.9 mg/ml (equivalent to 10 mM) in
potassium phosphate buffer 50 mM, pH=7.5+0.1 mM EDTA.
The reagent was used at 0.5 mM final concentration.

Reader Type:

Standard absorbance reader.

Liquid Handling:

Manual or automatic handling using a conventional robotic
station.

General Procedure: reagents are admixed, and the reaction is
started by adding the bacterial cell suspension as the last
reagent.

Absorbance measurements, over time and relative to a

blank, were taken, the final volume of each sample hav-
ing been kept constant at 200 ml.

As is apparent from the Tables 1 and 2, the MOC ingredi-
ents according to the invention were active against sweat
malodor in a range of concentrations varying from about
0.001 to 0.1% w/v, relative to the volume of the appropriate
medium. Preferred activities were observed in a range of
concentrations between 0.005 and 0.1% w/v.

Following this same procedure indicated above, but using
instead of the individual ingredients the fourteen MOC com-
positions according to the invention listed in Tables 1 and 2,
we established that each such composition was capable of
providing the malodor reduction effect indicated in the results
summarized in Tables 3 and 4.

As the results in Tables 3 and 4 show, the MOC composi-
tions of the invention, which comprised at least 40% by
weight, and in many cases 80% or more, of MOC ingredients
according to the invention, when used at a concentration of at
least 0.01% v/v relative to the total volume of the test
medium, provided malodor inhibition coefficients represent-
ing a malodor reduction of at least 50%, relative to the activity
of the reference, and even at lower concentrations were still
able to provide an efficient malodor counteracting effect.

The compositions of the invention effectively reduced
sweat malodor when used in a range of concentrations of
between 0.006 and 0.025% v/v, relative to the appropriate
medium volume, and had essentially suppressed all malodor
at this higher range limit value of concentration.
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TABLE 1
MOC COMPOSITIONS
Ingredient Malodor Inhibition Value (%) 1 2 3
Concentration in Medium (w/v %) (Ingredient
MOC INGREDIENT 0.0006 0.0012  0.0025 0.006 0.0125 0.025 0.05 0.1 concentration w/w %)
(-)-(2E)-2-Ethyl-4- 0.00 21.16 70.79 79.96 80.33 6.00
[(1R)-2,2,3-trimethyl-
3-cyclopenten-1-yl]-2-
buten-1-ol V
Bourgeonal® 4.15 7.06 42,61 2.70
Coranor ® » 0.00 0.00 10.83 49.78 71.73 77.76
Lilial ® ¥ 0.90 9.47 37.51 80.98 89.99 7.70 3.50 58.00
(+)-(18,28,38)-2,6,6- 0.00 14.02 26.00 72.64 75.94 75.68
Trimethyl-
bicyclo[3.1.1]heptane-
3-spiro-2'-cyclohexen-
4"-one V
Cashmeran 0.00 0.00 19.17 54.04 71.46 70.07 73.15 0.60
Mixture of 9,12- 54.35 69.63 79.57 84.91 100 100 32.00 47.00
octadecadienoic acid &
9,12,15-
octadecatrienoic acid
Nerolidol 0.00 6.52 53.50 56.88 68.45 66.85
1,4- 0.00 0.00 0.00 28.18 37.31 36.48 3.00
Dioxacyclohexadecane-
5,16-dione®
Tetrahydromyrcenol 0.00 0.00 0.00 0.00 41.38 72.56 66.63
Ambrox ® 0.00 0.00 18.23 38.00 0.30
Terpenyl acetate 0.00 0.00 0.00 0.00 0.00 6.81 00.00 46.00 47.00 12.00
4-tert-Butyl-1- 0.00 0.00 0.00 0.00 59.78 89.12
cyclohexanol
Clove absolute 0.00 0.00 0.00 0.00 0.00 14.00 100.00 0.60
(-)-(1'R,E)-3,3- 0.00 27.39 75.11 76.95 76.65 0.60
Dimethyl-5-(2',2",3"-
trimethyl-3'-
cyclopenten-1"-yl)-4-
penten-2-ol V
Essential cedar oil 0.00 0.00 11.23 17.00 20.00 1.50
3,5,5-Trimethyl-1- 0.00 0.00 0.00 0.00 34.95 58.33 62.93
hexanol
Cardamome essential 0.00 0.00 0.00 0.00 25.06 0.60
oil
Orange terpenes 0.00 0.00 0.00 0.00 32.10 0.30
Patchouli essential oil 17.51 29.00
MOC COMPOSITIONS
4 5 6 7 8 9 10
MOC INGREDIENT (Ingredient concentration w/w %)
(-)-(2E)-2-Ethyl-4- 6.00 6.00
[(1R)-2,2,3-trimethyl-
3-cyclopenten-1-yl]-2-
buten-1-ol ¥
Bourgeonal®
Coranor ® » 10.00 13.00
Lilial ® ¥ 64.00  29.00 10.00
(+)-(18,28,38)-2,6,6- 4.00
Trimethyl-
bicyclo[3.1.1]heptane-
3-spiro-2'-cyclohexen-
4"-one V
Cashmeran
Mixture of 9,12- 30.00 33.00  38.00 38.00 30.00
octadecadienoic acid &
9,12,15-
octadecatrienoic acid
Nerolidol 11.00  25.00 35.00
1,4- 24.00 5.00 11.00 13.00 13.00
Dioxacyclohexadecane-
5,16-dione?
Tetrahydromyrcenol 10.00
Ambrox ® ¥
Terpeny! acetate 29.00 10.00 11.00 13.00
4-tert-Butyl-1- 20.00 22.00  25.00 25.00 20.00
cyclohexanol
Clove absolute
(-)-(1R,E)-3,3-

Dimethyl-5-(2',2",3"-
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TABLE 1-continued

trimethyl-3'-
cyclopenten-1'-yl)-4-
penten-2-ol V
Essential cedar oil
3,5,5-Trimethyl-1-
hexanol

Cardamome essential
oil

Orange terpenes
Patchouli essential oil

D Origin: Firmenich SA, Geneva, Switzerland

2)3-(4-tert-l:;utylphenyl)propanal; origin: Firmenich SA, Geneva, Switzerland

» 4-cyclohexyl-2-methyl-2-butanol; origin: Firmenich SA, Geneva, Switzerland

b 3-(4-tert-butylphenyl)-2-methylpropanal; origin: Givaudan SA, Vernier, Switzerland
» 8,12-epoxy-13,14,15,16-tetranorlabdane; origin: Firmenich SA, Geneva, Switzerland

TABLE 2
MOC
COMPOSITIONS
11 12 13 14
Ingredient Malodor Inhibition Value (%) (Ingredient
Concentration in Medium (w/v %) concentration

MOC INGREDIENT 0.0006 0.0012 0.0025 0.005 0.0125 0.025 0.05 0.1 wiw %)
(E)-2-Dodecenal* 10.37 29.72 5542 86.93 94
Mixture of tridecanal & 29.11 39.43 83.49
2-methyldodecanal*
8-Isopropyl-6-methyl- 18.91 28.29 76.89 84.45 82.89  88.20 25
bicyclo[2.2.2]oct-5-ene-
2-carbaldehyde*
3-(3-Isopropyl-1- 16.63 30.10 73.81 95.51 9945  97.34 25
phenyl)butanal*
(E)-2-Decenal 21.97 28.18 66.63 90.11 100 25
Mixture of 3-(4-methyl- 0.00 0.00 62.75 93.89 94.75 25 25
3-pentenyl)-3-
cyclohexene-1-
carbaldehyde & 4-(4-
methyl-3-pentenyl)-3-
cyclohexene-1-
carbaldehyde
9-Undecenal* 0.00 0.00 6241 88.95 81.80  77.86 25
Vetyver Haiti 0.00 0.00 58.97 58.6 25
Vetyverone 10.9 10.40 44.6 47.1 54.2
4,5,6,7,8,9,10,11,12,13- 0.00 0.00 52.20 25
Decahydrocyclododeca-
1,3-oxazole
2-Tridecenal (ethyl 28.98 40.19 50 81 25
citrate solution)
10-Undecenal 3.00 49.2 20 25
Mixture of 10- 8.26 2.38 49.2 20
undecenal & 9-undecenal
Nonanal 5.26 5.08 40.21 80.43 9481 97.81 20 25
Orris concrete 4.22 14.17 39.45
(+)-(4R)-1-P-Menthene- 0.00 344 34.61 81.68 97.82 25
9-carbaldehyde*
(E)-4-Decenal 21.97 28.18 66.63 90.11 100
3,7-Dimethyloctanal 0.00 0.00 18.1 66.7
Eucalyptus essential oil 37.87 72.74
Mixture of 3-(3,3- 0.00 0.00 52
dimethyl-5-
indanyl)propanal, & 3-
(1,1-dimethyl-5-
indanyl)propanal
(Z)-4-Dodecenal 0.00 0.00 6.96 76.53 20
3-(6,6-Dimethyl- 0.00 4.58 82.87 96.73 100 96.35 20

bicyclo[3.1.1]hept-2-en-
2-yl)propanal

*Origin: Firmenich SA, Geneva, Switzerland
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TABLE 3

Composition Malodor inhibition coefficient (%)

MOC Concentration in Medium (v/v %)
COMPOSITION 0.025 0.0125 0.00625
1 100.0 86.7 31.9
2 87.7 92.0 52.5
3 89.3 81.3 44.2
4 84.6 81.4 48.1
5 64.3 57.2 18.9
6 76.7 71.8 48.1
7 67.7 70.5 39.6
8 64.3 73.2 48.0
9 78.4 66.4 43.3
10 70.8 85.2 45.4
TABLE 4
Composition Malodor inhibition coefficient (%)
MOC Concentration in Medium (v/v %)
COMPOSITION 0.025 0.0125 0.00625
11 96.97 48.56 0
12 83.39 37.42 6.95
13 91.64 68.50 9.15
14 92.34 68.81 19.6
Example 15

Preparation of Perfuming Compositions Comprising
the Malodor Counteracting (MOC) Compositions
and Their Use to Reduce Perception of Sweat
Malodor

Novel perfuming compositions according to the invention
were prepared by adding to a reference perfume A of the
woody, oriental, spicy type, which showed no malodor reduc-
tion capability when tested on its own according to the Pro-
tocol A. described in Example 1, a variety of MOC compo-
sitions according to the invention, in a number of
concentrations.

As is apparent from FIG. 1, the addition of the MOC
compositions to perfume A rendered the novel perfumes of
the invention very efficient to counteract sweat malodor.
FIGS. 1 a) to d) represent the % of malodor inhibition
obtained according to Protocol A. of the MOC compositions
of the invention, which comprised at least 80% by weight of
MOC ingredients according to the invention, when used at
varied concentrations in the medium together with perfume
A.

In FIGS. 1 a) and b) the concentration of (perfume
A+MOC composition) was kept constant at 0.025% v/v in the
medium, the relative proportions of perfume A/MOC com-
position varying from 100:1 to 1:1.

In FIGS. 1 ¢) and d) the perfume A concentration was kept
constant at a value of 0.025% v/v relative to the medium, and
the concentration of MOC composition in the latter was var-
ied so as to obtain the concentrations of MOC composition in
the medium indicated in the X axis.

When used in the test medium at a concentration of at least
0.015% v/v, relative to the total volume of the test medium,
the MOC compositions of the invention provided malodor
inhibition coefficients representing a malodor reduction of at
least 30%, relative to the activity of the fragrance on its own,
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and in many cases well above 50%. In the figures, the con-
centration of MOC composition in the testing medium is
indicated on the X axis.

Example 16

Preparation of Perfuming Compositions Comprising
the Malodor Counteracting (MOC) Compositions
and Their Use to Reduce Perception of Sweat
Malodor

Novel perfuming compositions according to the invention
were prepared by adding to a reference perfume B of the
aromatic, citrus, woody type, which showed no malodor
reduction capability when tested on its own according to the
Protocol A. described in Example 1, a variety of MOC com-
positions according to the invention, in a number of concen-
trations.

As is apparent from FIG. 2, the addition of the MOC
compositions to perfume B rendered the novel perfumes of
the invention very efficient to counteract sweat malodor.
FIGS. 2 a) to d) represent the % of malodor inhibition
obtained according to Protocol A. of the MOC compositions
of the invention, which comprised at least 80% by weight of
MOC ingredients according to the invention, when used at
varied concentrations in the fragrance.

When used in the test medium at a concentration of at least
0.004% v/v, relative to the total volume of the test medium,
the MOC compositions of the invention provided malodor
inhibition coefficients representing a malodor reduction of at
least 30%, relative to the activity of the fragrance on its own,
and in many cases well above 50%. In the figures, the con-
centration of MOC composition in the medium is indicated
on the X axis. The perfume B was used in the test medium at
a fixed concentration of 0.025% v/v, whereas the concentra-
tion of the MOC composition was varied as indicated in the
graphs.

Example 17

Malodor Counteracting (MOC) Effect of
Compositions and Their Use to Reduce Perception
of Sweat Malodor In Vitro

The MOC compositions of the invention were added, at a
variety of concentrations, to a conventional spray body anti-
perspirant product representative of the silicone based anti-
perspirants, containing a silicone base sold under the trade-
name Dow Corning 245.

The novel body deodorants thus obtained were tested for
their ability to mask or inhibit malodor generated in a medium
containing bacterial cells of Staphylococcus haemolyticus,
grown and incubated in a similar manner as previously
described, and following the Protocol B. hereafter.

Protocol B. In-Vitro Malodor Inhibition as Evaluated by a
Sensory Panel of Individuals.

This protocol follows the same principle as Protocol A.
except that the detection system for measuring the malodor
reduction capability of the compositions or products accord-
ing to the invention is different. In the case of the present
protocol the detection is sensorial, carried out by a panel of
evaluators, on blind tests.

The Cys-Gly precursor, S-[1-(2-hydroxyethyl)-1-methyl-
butyl]-L-cysteinylglycine, used at 0.01 mM in the medium, is
subject to bacterial transformation both in the absence (blank
test) and in the presence of each MOC composition, perfum-
ing composition or deodorant/antiperspirant product accord-
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ing to the invention, depending on which product’s malodor

reduction activity one wishes to evaluate.

The malodor generated by the bacterial transformation is
evaluated olfactively (sensorial evaluation) on a defined scale
of malodor intensity.

The bacterial cells of Staphylococcus haemolyticus are
grown and incubated as previously described in Protocol A.
0.1 Volumes of the final bacterial suspension are added to
each test sample (final volume 450 pl).

General Procedure: Test samples: reagents are admixed
(product to be tested, precursor and bacterial cell suspen-
sion), and the reaction is started by adding the bacterial cell
suspension as the last reagent, so as to form the testing
medium; the samples are then incubated at 37° C. for 18-20
h. In parallel, two reference samples are prepared: a nega-
tive reference consisting of a 3 ug/ml solution of the Cys-
Gly precursor in the 0.1 M potassium phosphate buffer at
pH 7.5, which has no malodor (malodor intensity value
zero), and a positive reference which contains the same
amount of Cys-Gly precursor buffer solution, and the bac-
terial cells of St. haemolyticus, but contains no MOC com-
position or product according to the invention. These posi-
tive and negative references are incubated under the same
conditions as the test samples, and provide the reference
for the maximum malodor value in the scale of evaluation,
normally 5 or close to 5.

Once the test samples and references are ready for evalu-
ation, a panel of evaluators is asked to measure the
malodor intensity of each of the samples, on a blind test
and according to the following scale: O=imperceptible
malodor; 1=very weak malodor; 2=weak malodor;
3=moderate malodor; 4=intense malodor; S=very
intense malodor.

The responses from the various panelists are averaged and
corrected statistically for standard deviation, to provide
a value of malodor intensity for the test sample, and the
two reference samples. The “malodor reduction value”
for the test sample is then the difference between the
positive reference malodor intensity value and the test
sample malodor intensity value.

The antiperspirant samples were tested according to this
Protocol B, at a defined volume concentration, relative to the
total volume of medium, and the ability of the tested deodor-
ant sample to cover the malodor of the evaluation medium
was determined through sensorial evaluation by the panel.

In this manner, novel deodorant samples were prepared by
adding MOC composition 9, in a variety of weight concen-
trations relative to the weight of deodorant spray, and were
tested for their ability to cover the medium’s malodor—the
deodorant on its own, without the MOC composition of the
invention, showed no malodor coverage ability (malodor
reduction value=0) under the testing conditions indicated.

FIG. 3 shows the results of these tests—it is clear from this
figure that the MOC composition 9 according to the invention
is capable of reducing the sweat malodor when incorporated
in the deodorant product, at concentrations varying from 0.05
to 2% weight, relative to the weight of deodorant. The mal-
odor reduction values of the deodorants according to the
invention reached values close to 4, at concentrations of MOC
composition close to 1% w/w, relative to the weight of
deodorant sample.

Examples 18-19

Malodor Counteracting (MOC) Effect of
Compositions and Their Use to Reduce Perception
of Human Sweat Malodor In Vitro

Antiperspirant (AP) spray samples containing MOC com-
position 1 described in Example 1, as well as perfume A, were
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prepared using a variety of MOC composition concentra-
tions, and 0.2% weight of the fragrance, relative to the
deodorant weight, added to a conventional AP spray base
prepared as described here below. The AP base on its own,
and containing the perfuming compositions according to the
invention, were then tested as described hereafter for their
ability to reduce the malodor perceived.

The human sweat samples were incubated for 18-24 h with
a mixture of bacterial strains commonly known to generate
axillar malodor, and composed of S. haemolyticus and a mix-
ture of Corynebacterium xerosis ATCC 373 and Corynebac-
terium tuberculostearicum strains. Sweat malodor samples
were thus obtained and subsequently treated with the antiper-
spirant samples containing the MOC compositions of the
invention, and evaluated on a blind test by a panel of indi-
viduals. The protocol used is described in detail by M. Troc-
caz et al. in Chemistry and Biodiversity, 2004, 1, 1022-1034.

Malodor intensity values were attributed via a sensory
panel evaluation, on blind tests. The panel used a sensory
intensity scale from 1 (no malodor) to 5 (very strong malodor)
to assess the deodorant performance after 18 to 24 hours of
incubation.

A reference control sample, containing only the mixture of
sweat and bacteria cells, was evaluated at the same time,
providing a rating for the maximum malodor intensity (5 or
close to 5).

A typical antiperspirant spray base was used, comprising
the ingredients listed here below on Table 5, in the propor-
tions indicated, the mixture of which was formulated as an
aerosol spray by using 25% weight of the AP base suspension
and 75% weight of propellants, typically a mixture propane/
butane at a pressure of 2.5 bar.

TABLE 5

AP Spray Base Suspension

Ingredient Weight (%)
Dow Corning 345 Fluid? 51.8
Isopropyl Myristate 8.75
Silica 1
Quaternium-18 Hectorite? 3.25
Aluminium Chlorohydrate 32
Perfume 3.2

1)Cyclopentasiloxane (and) Cyclohexasiloxane; origin: Dow Corning.
2)Suspending agent; origin: RHEOX

The results of the evaluation tests are shown in FIG. 4,
wherein the MOC composition 1 according to the invention is
designated simply as MOC 1. It is quite clear from this graph
that the deodorant products comprising the MOC and per-
fuming compositions of the invention can reduce the malodor
perception by above 2 units on the scale of 1 to 5 and that the
MOC composition 1 of the invention effectively increases the
deodorant base’s activity, and that of the combination of
deodorant base plus Perfume A, masking ability by at least
one such unit, when used at appropriate concentrations in the
deodorant product.

According to another embodiment, antiperspirant (AP)
samples, containing MOC composition 9 described in
Example 9, were prepared by using the suspension base
described above (without propellant) and a variety of MOC
composition concentrations, relative to the deodorant suspen-
sion weight. The results of the testing are shown in FIG. 7,
which clearly shows that MOC composition 9 significantly
reduces the malodor intensity perceived by the panel, even
when present at low concentrations in the AP spray suspen-
sion base. The latter appears to have no significant malodor
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reduction capability on its own, whereas when comprising the
MOC composition 9 (simply designated as MOC 9 in the
graph) it shows a malodor reduction value of up to 2, at MOC
9 weight concentrations of 1% w/w, relative to the weight of
the AP base.

Examples 20-21

Malodor Counteracting (MOC) Effect of
Compositions and Their Use to Reduce Perception
of Sweat Malodor In Vitro

MOC composition 1 of the invention was evaluated,
according to Protocol B. described in Example 17, for its
ability to reduce malodor perceived from the medium, when
present in the latter in a variety of concentrations. FIG. 5
shows the results of the panel evaluations. It is clear from this
graph that composition 1 is capable of reducing the malodor
perceived by the panel, relative to a maximum malodor ref-
erence, by a value (malodor reduction value) of about 1.5 to as
much as almost 4, depending on its volume concentration in
the medium.

Similar tests were carried out, using the same Protocol B.
described in Example 17, with MOC composition 9 and the
results are shown in FIG. 6, again showing great efficacy of
the latter to reduce the malodor perceived by the panel, par-
ticularly at concentrations of 0.004% v/v and above, relative
to the volume of the medium.

Example 22

Malodor Counteracting (MOC) Effect of
Composition 1 to Reduce Perception of Sweat
Malodor In Vivo, in the Form of a Spray Deodorant
According to the Invention

A standard deodorant test to measure the efficacy of a
deodorant spray containing 0.4% by weight of MOC Com-
position 1 described in Example 1 was carried out. The
deodorant spray composition is described here below. The
objective was to demonstrate 5 hour and 24 hour efficacy of
the MOC composition.

Alcoholic deodorant spray composition (30% solution/
70% Propane-Butane 2.5 bar) for in vivo assay, ingredients
and respective concentrations:

Ethanol 95° 86.67%
Glyceryl ricinoleate 1%
Caprylic/capric triglyceride 11%
MOC Composition 1 1.33%

A team of three trained panelists between the ages of 20
and 40 years was selected for olfactory evaluation, each of
them being able to detect the reduction of body odour, fol-
lowing the application of a deodorant product, on a 0 (no
odor) to 5 (very strong odor) linear scale.

A panel of 31 male subjects aged within the range of from
20to 50 years were denied the use of any type of deodorant or
antiperspirant during two weeks before the start of the test,
and were assigned a non-deodorant, unperfumed, soap bar for
exclusive use of bathing.

On the first day of the test, the body odor of each of the
panelists’ axillae was assessed by the trained assessors and
assigned a score corresponding to the strength of the odor on
the scale of 0 to 5. Then the axillae were washed by a tech-
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nician according to a standardized method, using an unper-
fumed soap bar, wiped with a water rinsed flannel, and dried
with a clean towel.

The deodorants were applied by the technician in a stan-
dard application according to an experimental design,
whereby each product was applied to the same number of left
and right axillae. The panelists then left the test centre.

On the same day there was an additional assessment 5
hours after application to test for 5 hour efficacy. There was no
further application of product at this stage.

On the second day panelists attended at the same time, i.e.
24 hours later. The intensity of their body odor was evaluated
by all three assessors, they sniffed each axilla and scored for
body odor as before. Then the axillae were washed and a
second application of product was made.

The assessment and application were repeated on the third
and fourth days, and on the fifth day a final assessment was
performed.

The body odor scores were averaged and are shown in the
Table hereafter.

TABLE

Mean malodor scores after application as described above

Time after
application Score
Just after 1.99
5 Hours 0.97
Day 1 1.33
Day 2 1.33
Day 3 1.08
Day 4 0.80

After 5 and 24 hours following application of the product
according to the invention, there were reductions in mean
malodor, significant at the 99.99% confidence level. This
showed conclusively that MOC composition 1 gave 24 hour
protection against body odor. After continued application for
the rest of the week, mean malodor scores continued to fall,
suggesting a build-up in efficacy. After 4 days application the
reduction in malodor was in the region of about 60% relative
to the value immediately after application. The reduction in
malodour is about 50% 5 hours after application.

The results above show that the composition according to
the invention significantly reduces sweat malodour for more
than 24 hours after application, when applied in vivo in the
form of a spray deodorant product.

What is claimed is:

1. A composition comprising:

a 9,12-octadecadienoic acid;

a 9,12,15-octadecatrienoic acid; and

3-(4-tert-butylphenyl)propanal; and

wherein the total concentration of the 9,12-octadecadi-
enoic acid and the 9,12,15-octadecatrienoic acid is at
least 50% by weight of the composition; and

wherein the concentration of 3-(4-tert-butylphenyl)propa-
nal is 5-30% by weight of the composition.

2. A deodorant composition comprising:

a 9,12-octadecadienoic acid;

a 9,12,15-octadecatrienoic acid; and

3-(4-tert-butylphenyl)propanal; and

wherein the weight ratio of the sum of the 9,12-octadeca-
dienoic acid and the 9,12,15-octadecatrienoic acid to the
3-(4-tert-butylphenyl)propanal is 50:30 to 95:5; and

wherein the total concentration of the 9,12-octadecadi-
enoic acid, the 9,12,15-octadecatrienoic acid, and the
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3-(4-tert-butylphenyl)propanal is 0.3 to 10% by weight
of the deodorant composition.

3. An antiperspirant composition comprising:

a 9,12-octadecadienoic acid;

a 9,12,15-octadecatrienoic acid; and

3-(4-tert-butylphenyl)propanal; and
wherein the weight ratio of the sum of the 9,12-octadeca-
dienoic acid and the 9,12,15-octadecatrienoic acid to the
3-(4-tert-butylphenyl)propanal is 50:30 to 95:5; and

wherein the total concentration of the 9,12-octadecadi-
enoic acid, the 9,12,15-octadecatrienoic acid, and the
3-(4-tert-butylphenyl)propanal is 0.3 to 10% by weight
of the antiperspirant composition.

4. A body care product comprising at least 0.5% by weight,
relative to the total weight of the product, of the composition
of claim 1.

5. The body care product of claim 4 wherein the composi-
tion is present in an amount of 1 to 5% by weight, relative to
the total weight of the product.

6. A body deodorant product comprising at least 0.5% by
weight, relative to the total weight of the product, of the
composition of claim 1.
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7. The body deodorant product of claim 6 wherein the
composition is present in an amount of 1 to 5% by weight,
relative to the total weight of the product.

8. An antiperspirant product comprising at least 0.5% by
weight, relative to the total weight of the product, of the
composition of claim 1.

9. The antiperspirant product of claim 8 wherein the com-
position is present in an amount of 1 to 5% by weight, relative
to the total weight of the product.

10. The composition of claim 1, further comprising a per-
fuming co-ingredient.

11. A perfume, body spray, or cologne comprising the
composition of claim 10.

12. A method of counteracting sweat malodor, the method
comprising applying to a sweat-generating skin surface the
composition of claim 1 or a body-care product comprising at
least 0.5% by weight of the composition of claim 1, wherein
the body-care product is selected from the group consisting of
a perfume, a deodorant, and an antiperspirant.

#* #* #* #* #*
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FIGURE 1 (continued)
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1
MALODOR COUNTERACTING
COMPOSITIONS AND METHOD FOR THEIR
USE TO COUNTERACT SWEAT MALODOR

This application is a 37! filing of Internationat Patent
Application PCT/IB2010/052736 filed Jun. 17, 2010,

TECHNICAL FIELD

The present invention relates to & malodor counteracting
(MOC) method that resorts to the use ot specific malodor
counteracting (MOC) mixtures of MOC ingredients, which
act as deodorant or deodorizing compesitions. More particu-
tarly, the invention relates to new deodorant or MOC compo-
sitions and consumer products cantaining them, namely per-
fumies, ocolognes, hody sprays, deodorants and
antiperspirants, capable of efficiently neatralizing or masking
sweat malodor, The novel MOC compositions of the inven-
tion contain at least one effective MOC ingredient amnd are
characterized by a malodor inhibition cocfficient of at least
50%, at a definecd composition concentration in an appropri-
atc medium, against malodor generated by Staplivfococcus
haemolyticus enzymatic activity in said mediuwm, together
with a maledor reduction valuc of at least 2, relative to a

maximum malodor score value of 5, measured under the same 2

conditions hut in the absence of the MOC compesition.

The invention alsa relates to methods of use of the MOC
compositions and ofany finished consumer products contain-
ing them.

PRIOR ART

The priorart's richness in reports of methods to counteract
and/or mask malodors, and more particularly sweat malodor,
is such that a complete review of all the methods and compo-
sitions prior reported in this confext is impossible here. 1t s
clear howcver that there still exists a need to continuc search-
ng altermative ways of solving the sweat malodor problem, as
evidenced by the constant publication of new methods of
solving malodor oceurrence,

In the field of sweat malodor counteractjon, methods which
resort to the use of compositions or products free from, or
having a reduced content in, classical deodorant or antiper-
spirant ingredients, in particular aluminam or zirconium
salts, well-known for their deodorant activity, are especiaily
appreciated. The present invention aims at bringing a novel
coatefbution in this context, by providing novel deodorant and
antiperspirant compositions capuble of counteracting, and
more preferably suppressing. sweat malodor, whilst reducing
or climinating content in any such classical ingredients, and
whilst also providing an efficicnt sensorial coverage of the
walodor percoived by the user of such deodorant or antiper-
spirant products and/or of any other individuals preseat inthe
proximity of that user.

Although the prior art has previously reported a large vari-

oty of methods to identify ingredients and consumer products
able to inhibit or reduce the eccurrence of sweat malodor by
interfering with the activity of axillary microorganisms
responsible for genersting such malodor, we have now sur-
prisingly established that many such methods do not provide
a full solution to the problem of inhibiting or suppressing
sweat matodor.

For example, U.S. Pat. No. 5,213,791 discloses deodorant
censumer products containing effective amounts of inhibitors
of an amino acid B-lyase enzyme which contains the co-factor
pyridoxal phosphate and catalyzes human boedy malodor,
wherein the inhibitor is hydroxylamine or an aminoacid of
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formula H,N—~Q—CH(RYCOOH, R being hydrogen or a
defined radical. Amongst the aminoacids of the latter for-
mula, aminooxyacetic acid is preferred. Other documents in
the same tamily, i.e. U8, Pat. Nos. 5,595,728 and 5,487,880,
Further disclose inhibitors of specific formulae, as defined in
the above documents. These prior art documents assurne that
sweat malodor is essentially generated by aminoacid p-lyase
enzymes containing the pyridoxal phosphaie co-factor and do
not teach or suggest anything about ishibition of malodor
resuiting from tie activity of enzymes which do not contain
this co-factor and which gencrate sweat malodor through the
cleavage of different precursors than those taught in these
documents.

In a more recent document, 1.8, Pat. No. 6,060,043, the
malodor counteracting efficacy of some of the amino-acid
derivatives tanght in the above mentioned patent family have
been put into doubt, and n novel solution based on the use of
amino acids strictly in the D-form has been proposed.

Other efforis to attempt Lo provide valid solutions to the
sweat malodor problem have relicd on the increasing knowl-
cdge avnilable on the nature of the chemical species thought
to be responsibic for the perception of sweat malodor and
propose the use of specific chemicals as malodor standards to
identify possible modulators of the malodor. One can cite in
this context the contribution disclosed in US 2007/0298994,
which refies on the use of 3-mercapto-3-methyl-hexan-1-ol
as malodor standard. This compound had been reported a few
years before as an important component of human sweat, and
aiready proposed as a possible representative of the sulfury
notes typical of sweat matodor, capable of serving as a mal-
odor marker. but its use as u sensory marker a8 taught in the
ahove-mentioned US application has not provided heretofere
a quantitative solution to sweat malodor counteraction, very
likety because the laiter prablem is mare complex and cannot
be selved through the sensory coverage of this compound’s
ador atone.

The pyesent applicant has also provided a prier art contri-
bution in WO 2006/079934, wherein there is described a
method for screening compounds capable of inhibiting the
maledor generated by the enzymatic activity of a variety of
microorganisms, when the latter are pui into contact with
specific precursors os taught therein. A large amount of pos-
sible precursors is disclosed in this document, which also
suggests a very large group of possible malodor inhibiting
compounds, based on the structure of the precursors used, bt
gives no guidance 28 1o the use of other malodor modulators,
not structuradly related to the precursor.

The present invention aims at providing a new and quanti-
tative solution to the problem of sweat malodor reduction and
more preferably suppression and inhibition thereof, by pro-
viding methoeds for the creation and use of specific and effi-
cient malodior counteracting (MOC) compositions and prod-
ucts. which rely on specific comhinations of ingredients
presenting well-defined malodor counteracting parameters
that we have surprisingly established as being essential to
ensure efficient sweat malodor suppression. The present
invention therefore provides an original and advantageous
contribution to the solution of the sweat maledor problem.

SUMMARY AND DESCRIPTION OF THE
INVENTION

The present invention relates to malodor counteracting
(MOC) compositions able 1o at least reduce, snd more pref-
erably suppress, sweat malodor, comprising at feast 30% by
weight, relative to the weight of MOC composition, of at least
one MOC ingredient, whergin the latter is characterized by &
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malodor inhibition coefficient of at least 25%, at a MOC
ingredient weight per volume (w/v} concentration in an
appropriate medium, against malodor generated by Staphy-
lococeus haemolyticus enzymatic activity in said mediun,

We have now surprisingly established that compositions
containing such an ingredient or ingredients are capabie of
effciently suppressing sweat malodor

The parameters defining the MOC ingredients according to
the invention are a result of the fact that we have surprisingly
established that centain ingredients could effectively interfere
with the bacterial activity on fresh sweat, so a3 to modity this
activity in a manner making it possible to reduce or suppress
the formation of malodor. Fresh sweat does nor have a bad
odor, but upon activity thereon of bacteria present on the skin,
in particular on the axillary skin, cenain precursors contained
in the sweat generate malodorant metabolites. The MOC
ingredients according to the invention, having a malodor inhi-
bition coefficient of at least 25%, at a concentration of ingre-
dient in the appropriate medium of at least 0.005% w/y,
relative to the total volume of the medium, cffectively inter-
ferc with such bacterial activity which is typically of an
cnzymatic nature, presenting a capacity to reduce or enlirely
suppress sweat malodor,

Compositions comprising one or more ingredicats, and
preferably at least three MOC ingredients, as defined above
are preferred according to the invention. Even hetter pesform-
ing MOC compositions according to the invention are those
which comprise one or move ingredients characterized by a
malodor jahibition coefficient of at least 30%, and preferably

of 50% or more, at an ingredient concentration, in the appro- 3

priatc medium, of at least (1.0125% w/v, relative to the volume
of the medium.

As used herein, "a malodor counteracting {MOC} compo-
sition™ is to be understood as a mixture of one o more MOC

ingredients as defined above and which is capable of at least 3

reducing the perception of malodor, ic. of an odor that is
unpleasant or offensive to the human nose,

According to the invention. the individual MOC ingredi-
ents, and their mixteres and compositions containing such
MOC ingredients, as defined herein, can be used w reduce the
malodor perceived from sweat, cither uy collected from indi-
viduals und used in & medium or surface which is not part of
the human body, or in the form of sweat present on a sweated
surface such as skin, hair or clothing, and as perceived by an
individual or individuals in the vicinity of the malodor source.

By “a malodor inhibition cocfficient™ it is understood here
a % inhibition value, relative to reference conditions, which is
measurcd via a method essentially similar to that gencrally
described in WQ 2006/079934, inore particularly on pages 8
and F1-15 of the above document, and in the examples there-
provided, and which requires that an ingredient to be serecned
be put into contact with baclerial cells of Staphylococcen
haemofyticus, or with a B-lyase present in such celly, in the
prescnce of a specitic precursor of malodorant metabolites.

The reference conditions correspond to 0% of malodor inhi- 55

bition, i.c. to 100% generation of the malodorant metabolites
under the screening conditions, in the absence of the MOC
ingredient or composition.

The type of Staphylococcus haemplivticus strain suitable
for use aceording 1o the invention is any one of the commaon
strains of this bacterium which colonizes the human under-
wrm region and has been found to efficiently release volatile
sulfur compounds when put into contact with sweat or with a
sulphur precursor typically present in fresh sweat. Useful
such strains have been previously cited in WO 2006/079934,
and many others can be used in the measurements according
to the invention. The typical and preferred conditions of

5

=]

&
o

4

wn

n

.
n

4

preparation of these bacteria strains are described in detail in
this prior art document, and in the examples presented further
on, wherein the specific Staphylococcus haemolyticus
CNCM [-4170 suain has been used in the appropriate
medium providing definition of the characterizing malodor
inthibition cocflicient for the ingredients and compositions
according to the invention.

Further details of such a screening and % inhibition mea-
surement and definition arc described further on in this appli-
cation. The precursor used, which may also be in the form of
# human sweat sample, typically generates malodorant sulfur
compounds when acted upon by the Sraphylococcus
hagmoliticus cells, or by a B-lyase present in such cells. The
malodor inhibition coefficient, as defined herein, reflects the
% of reduction in tree SH groups gencrated in the above-
mentioned medium by the enzymatic activity of the bacterial
cclts when in presence of the MOC ingredient or MOC com-
posilion inquestion, as compared to the same measurernent in
their absence.

The concentration in free SH groups can be detected via
commonly known methods, as described in WO 2006/
079934, and in a more recent disclosure by M. Troccaz et ai,
in Chemistry and Diversity, 2008, vol, 5, pages 2372 to 2385,
more particutarly papge 2384. A malodor inhibition coefficient
of 30% for cxamplc, therefore means a capacity of the MOC
ingredient to reduce by 30% the concentration of SH groups
in the appropriate medium, as compared to the concentration
thereof in the absence of said ingredient.

By an “appropriate medium” we mean here the medium
wherein the appropriate precursor, and maore preferably the
Cys-Gly precursor exemplified further on, is put into contact
with bacterial cells of Staphylococcus haemolyticus, under
the gencrally kanown conditions described in WO 2006/
079934, and to which the MOC ingredient or composition, as
the cuse may be, is added to counteract the malodor generated
by the bacterial or enzymatic ¢leavage of the precursor.

More speciticaily, by the “appropriate medium”, in which
the MOC ingredient presents the defined malodor inhibition
coefficient, it is understood here a medium consisting essen-
tially of a suspension of bacterinl cetls of Staphplococeus
haemalvticus in & but¥er, preferably 100 millimolar potas-
sium phosphute {pid 7.5) buffer, also comprising a sulphur
precursor of sweat malodor, preferably the Cys-Gly precursor
5-11-(2-hydroxyethyD)- 1-methylbutyl}-L-cysteinylglyvine,
at a weight concerttration of (.17 millimolar (nM). Alterna-
tively, the hucierial cells cun be replaced by & B-lyase present
in said cells.

The defined concentration of the MOC ingredient 1o the
appropriate medium is understood here to mean a weight %
concentration of at least 0.005%, relative to the volume of
said medimn (w/v %). More preferably, this concentration
shall be at least 0.0125% w/v, Even morc preferably, the
MOC ingredient shall be present in the medium at a concen-
tration of between 0.0125 and 0.05% or even 0.1% w/iy, to
provide a malodor inhibition coefficient of at least 30%, and
mare preferably above 50%, relative to the maximum mal-
odor reference under the same conditions.

According to the invention, the MOC compositions may
contain 50% by weight or more, relative to the weight of
composition, of MOC ingredients.

According to preferred embodiments of the invention, the
MOC compositions comprise at least 30% by weight of said
MOC ingredient or ingredients, each of which is character-
ized by a malodor inhibition coefficient of al lcast 50% at a
minitnal concentration of 0.0125 w/v and more preferably
0.025%. The more active and preferred MOC ingredicnts for
the MOC campaositions of the invention shall be characterized
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by a malodor inhibition coefficient of 75% or more, at a
concentration in the medium of at least 0.0125 or 0.0230 w/v.
relative to the volume of the medinm.

A second parameter possibly characterizing the MOC
ingredients and compositions according to the invention, isa
“malodor reduction value”, which is understood here to be o
value reflecting the perceived matodor reduction obtained in
the presence of said MOC ingredient or composition, as com-
pared to a reference value defined under similar conditions
but in the absence of said ingredient or composition. The
defined value is the result of a panel sensorial test and is
defined on a scale of measurement wherein the reference
vaiue of maximun mafodor pereeption (no malodor redue-
tion at all) corresponds to 3.

It is therefore the difference between the maximum mal-
odor perceived by a panel of evaluator individusls from the
bacterial transformation of cither sweat collected from
hurnan axitla, or of an appropriate precussor typically present
in sweat, and the malodor perceived by the same cvaluating
panel from the same bacterial transfornation, under similar
conditions, but when the farter ts ¢carried out in the presence of
the MOC ingredient or composition. Both the defined and the
reference values are averaged values, statistically treated for
standard deviation. A malodor reduction value of 2 for
example means therefore that the malodor score attributed by
the panel, on average, when the MOC ingredient or comipo-
sition is applied to the sweat/bacteria containing sensory
cvaluation medium (or to the precursor/bacteria containing
sensory evaluation medium), under controlled conditions, is

reduced by 2 units relative to the reference value of the maxi- 3

i sweat malodor pereeived from the same medium, under
the same conditions. when ne MOU ingredicnt or composi-
tion is added thereto.

‘The sensory panel methods used for defining this maledor
reduction value are deseribed further on in the exampies.
They provide a sensory measure of the capacity of said ingre-
dient or composition to etfectively reduce the malodor per-
ceived by the evaluators upon application of the compositions
of the invention to sweated or swcat-containing media or
surfaces,

By contrast, the malodor inhibition coefficient is an ana-
lytically determined value of the same capacity o reduce
sweat malodor, but measured as a funetion of the concentea-
tion, in the appropriate medium, of metaholites resulting from
the bacterial transformation of an appropriate precursor
capable of generating said malodoront metabolites in the
presence of Staphylococeus havenolyticres. We have now heen
able to establish that the MOC compositions of the invention
which have a combination of these lwo paramcters as

described below provide unexpected cfficacy against sweat

malodor.

The MOC compositions according to the invention, which
more preferably comprise at least three MOC ingredients as
defined above, possess surprisingly useful malodor counter-
acting propertics against sweat malodor and they are capablie
ofmasking, reducing, or cven suppressing and/or neutralizing
the latter, when apphed to sweat collected from the axilla of
individuals or to precursors present in such sweat. Morcover,
they remder consumer praducts such as perfimes, colognes
und baely sprays, or yet body deodorsnts and antiperspirants,
to which they are added, particularly ¢ffective against mat.
ador gencrated by body sweat.

MOC compositions wherein each of said MOC ingredients
are characterized by a malodor inhibition coefficient of ut
least 50%, at an ingredient concentration ol a? least 0.0125%
w/fv in the uppropriate medium and, amongst these, compo-
sitions comprising MOC ingredients characterized by at least
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75% malodor inhibition cacfficient are surprisingly advanta-
geous and provide above 80% malodor reduction.

The malodor counteracting (MOC) compositions of the
invention thus obtained are chavacterized by a malodor inhi-
bitien coeflicient of about 40% or more, at a MOC composi-
tion volume/volume {v/v} concentration in the appropriate
medium of af least 0.0125%. against malodor generated by
Staphylococcus  haemolyticus enzymatic activity in said
medium. The malodor reduction valuc of such compositions
is typically of at least 2, on the sensory scale wherein the
maximum malodor reduction value, measured in the absence
ol the MOC composition, is 5. Moreover, amongst the {atter,
the MOC compositions of the invention which are character-
ized by a malodor infiibition ceeflicient of at least 50%
against sweat mufodor gencrated by the activity of a mixture
of hacteria of Stuphylocaceus haemolyiicus and 2 mixture of
Corvnebacrerium spp. on human skin, or on sweat coilected
from human skin, preferably from the axillary area, provide
advantageous consumer products against swcat matodor.

By a defined “MOC composition concentration” it is
understood here a volume/volume concentration of at least
0.01%, relative to the volume of the sensory evaluation
medium, defined as previously, More preferably, this concen-
tration shali be at Jeast 0.0125% v/v and preferably it will be
comprised between 0.0125 and 0.05, or even 0.1% v/v, rela-
tive to the volume of the medium.

Preferred MOC compositions of the invention ate also
compositions wherein the MOC ingredieals or ingredients
are selected from the group consisting of: (~)-(2E)-2-ethyi-
4-[{1R)-2,2,3}-trimethy]-3-cyclopenten-1-y1]-2-buten- 1 -0l;
3-(4-tert-butylphenyl)propanal;,  4-cyclohexyl-2-methyl-2-
butanol; 3-{4-leri-butylphenyl)-2-methylpropanal; (+)-(18,
25,38)-2.6,6-trimethyl-bicyclo[3.1.1Theptane-3-spiro-2'-cy-
ctohexen-4"-one; cashmeran (1,2,3,5,6,7-hexahydro-1,1,2,3,
3-pentamethyl-4-indenone},  9,12-octadecadienoic  acid,
9,12, 15-octadecatrienoic acid, and mixtures thereof; neroh-
dol; 1,4-dioxacyclohexadecane-5,16-dione; 8,12-epoxy-13,
14,15, 16-tetranorlabdane; (—3-(1'RER3,3-dimethiyl-5-(2',2',
Y-trimethyl-3'-cyclopenien-1'-yl}-4-penten-2-ol; (E)-2-
dodecenal; 3-decanal, 2-methyldecanal and mixtures thereof;
B-isopropyl-6-methyl-bicycto[2.2.2Joct-5-ene-2-carbalde-
hyde; 3-(3-isopropyi- I-phenylbutanal; (E)-2-decenal; 3-(4-
methyl-3-penteny!}-3-cyclohexene- | -carbaldehyde,  4-{4-
methy[-3-pemeny)-3-cyclohexene-1-carbuldehyde and

s mixtures thereof; Y-undecenal, vetyver essential oil;

vetyverone, 4,5,6,7,8,9,10,1 1,12, [ 3-decahydrocyclododeca-
i,3-oxazole; 2-tridecenal; 9-umdecenal, $0-undecenal and
mixtures thereof; nonanal; (+)-{4R}-1-p-menthene-%-carbal-
dehyde; {E)-4-decenal; 3,7-dimethyloctanal; eucalyptus
essenital wil, 3-(3,3-dimethyl-5-indanyl)propanai, 3-{1,1-
dimethyl-5-indanyljpropana) and mixtures thereof; {Z)-4-
dodecenal,  3-(6,6-dimethyl-bicyclo[3. 1. [Thept-2-en-2-y1)
propane; and mixtures of two or more of the preccding
ingredients.

Sweat malodor counteracting compositions comprising at
teast 30% by weight, relative to the tatal weight of the com-
position, of ingredients selected from the group above-de-
fined are preferred,

Amongst the latter, embadiments of the compositions in
which at lcast 50% by weight of the MOC composition is
formed of 9,12-octadecadienoic acid, 9,12,15-octadecatri-
cnoic acid, or mixtwres thereof, provide excellent malodor
counteracting products, particularly when they further com-
prise from 5 to 30% by weight of 3-(4-tert-butylphenyl)pro-
paat.

Typically, any particular embodiments of the MOC com-
positions of the invention, characterized by at least 60% mal-
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adot inhibition coefficient, at a composition concentration of
at least 0.0125% v/v in the apprapriate inedium, against mal-
odor generated by Staplivlococens haemolyticus enzymatic
activity in said medium, and a malodor reduction value of at
Icast 2, and preferably 3 or 4, provide prime embodinents of
the MOC compositions.

All the MOC compositions of the invention, in particular
embodiments, may be essentially or entircly formed, i.e, con-
tain more than 50% by weight, or be formed essentially of
100% by weight of MOC ingredients, the latter being defined
as previously anywhere in this description, This means there-
fore that the MOC compositions may “consist” {contain
140% by weight of) said MOC ingredients.

Specific examples of embaedimenis of MOC compositions
according to the invention are presented funther on.

The MOC compositions of the invention are particularly
usetul for the preparation of consumer products capable of
reducing or suppressing the body malodor gencrated by
sweating, to which they are added in a generally known
mamer and in concentrations which are dependent of the
MQC activity of satd composition and of the nature of the
consumer product into which the latter is incorporated. The
invention therefore also relates to such consumer products, of
which perfumes, colognes snd body sprays arc particular
examples, as they are typically used by ihe consumer to
provide & pleasant scent to skin and bair in patticular, OF
course, such perfuming compesitions may alse be used to
spray textiles for example, in particular clothes and other
body and hair wear textiles, which can acquire malodor

through the user’s sweating, so as to possibly provent the

development of malodor from textiles carrying fresh sweat
and small amounts of skin bacteria.

As *perfuming compositions” according to the invention it
is understood here compositions which are distinet from the
MOC compositions previously defined { formed of only MOC
ingredients). The perfuming compositions typically contain
the MOC composition together with a perfuming co-ingredi-
ent. a solveal or an adjuvant or carvier of current use in
perfuinery, or a mixture of two or more of the latter.

The MOC composition may be used in the perfuming
conpositions in a large variety of concentrations, compriscd
between 10 and 80% by weight of the weight of perfuming
compesition, and more preferably of at least 20% by weight
of'the latter’s total weight.

Preferred embodiments of the pertuming compositions of

the invention, namely perfumes, colognes, body sprays, imay
comprise from 40 to 60% by weight of MOC composition as
defined previously.

A perfuming compaosition which has a malodor inhibition

coefficient of at least 60%, measured at a defined perfuming s

composition concentration in the appropriate medium,
against malodor generated by Stuphayvlococcus haemolpticus
enzymatic activity in said medium, and & maiedor reduction
value of at feast 3, is also an objcet of the present invention.

By a defined “perfuming composition concentration” it is
understood here a concentration of at least 0.02% v/v, and
more preferably comprised between 0.025 and 0.05% v/v,
relafive 1o the volume of the medium,

To provide the desired MOC effects to counteract sweat
malodor, a MOC ingredient can be used on its own, more
preferably in the form of the above-defined MOC composi-
tions, or yct in the form of the perfuming compositions con-
taining in particular perfuming co-ingredients, meaning other
ingredients added mainly for their pecfuming effect. There-
fore, the perfuming compositions of the invention comprise at
least two distinet components, the MOC composition of the
invention and a mixture of fragrance ingredients gypically of
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a different nature and which are cssentially intended to pro-
vide a desived hedonic effect of a pleasant nature.

By a “perfuming co-ingredient™ it is meant here a com-
pound of current use in perfumery, which is used in perfum-
ing a camposition or consumet product, fo impart a pleasant
odor thereto. In other words, such a co-ingredient must be
recagnized by a person skilled in the art as being able to
impart or modify, in 2 positive or pleasant way, the odor of a
composition, and not just as having an odor.

The nature and lype of the perfuming co-ingredients of the
MQC comiposition in the perfumes and perfuming coinposi-
tions of the mvention do not warrant a more detailed descrip-
tion here, which in any case would not be exhaustive, the
skilled person being uble to select them on the basis of its
general knowledge and according to intended use or applica-
tice and the desired perfuming effect. In general terms, these
perluming co-ingredicnts belong to chemical classes as var-
ied as alcohols, aldehydes, ketones, esters, ethers, acetates,
nitriles, terpene hydrocarbons, nitrogenous or sulfurous het-
erocyclic compounds and essential oils, and said perfuming
co-ingrodients can be of namiral or synthetic origin. Many of
these co-ingredients are in any case isted in reference texts
such as the book by 5. Arctander, Perfume and Flavor Chemi-

25 cals, 1969, Montelaie, NoL, USA, or its more reecnt versions,

and in other works and textbooks of a similar nature, os well
as in the abundant patent literaturc in the field of perfumery. it
is alsoe understood that said co-ingredients may aiso be com-
pounds known 1o release in a controlled manner various types
of perfuming compounds, cither through chemical reaction
cleavage of cheémical bonds of heavier precursors or through
physical refease of such perfurning compounds, for example
when the larter are encapsulated or carried in emulsion,
microemuision and/or nanoemuision type perfume carrier
system.

As biguid carriers for such perfuming ingredients or as
components of the perfisning compositions of the invention,
one may citc, as non-limiting examples, an emulsifying sys-
tem, i.c. a solvent and a surfactant system, ur a solvent com-
monly used in perfumery. A detailed description of the nature
and type of selvents commonly used in perfumery cannot be
exhaustive. However, one can cite a8 non-lintiting example
suivents such as di-propylenc giycol, diethyt phihalate, iso-
propyl myristate, benzyl benzoate, 2-(2-cthoxyethoxy)-1-
ethanol or ethyl ciirate, which are commonly used. Others,
haviag an equivatent function of solubilizing the MOC com-
positions and their perfuming co-ingredients, are equally
adapted to be used in the perfuming compositions of the
invention.

‘The perluming co-ingredients, as well as the MOC ingre-
dients and compositions of the lavention, used to prepare the
perfeming compositions, and consumer products such as
body deedorants and antiperspirants, may also be presentina
solicd form, encapsulated or dispersed in solid carriers. As
apprapriase solid carviers one may cite, as non-limiting
examples, absorbing gums or polymers, or yet encapsulating
materials. Examples of such materdals may comprise wall-
forming und plusticizing, materials, such as mono, di- or tri-
saccharides, nutural or modified starches, hydroeolloids, cel-
lulase derivatives, polyvinyl acetates, polyvinylaicohols,
profeins or pecting, or yet the materials cited in refercnce texts
such as H. Schere, Hydrokolloids: Stabilisatoren, Dickungs-
and Gehennittel in Lebensmittel, Band 2 der Schrifienreihe
Lebensmittelchemie, Lebensmittelgualitiit, Behr's Verlag-
GmbH & Co., Hamburg, 996 and other textbooks in the ant
of encapsulation or entrapment of compounds and composi-
tions such as perfumes, Havors and pharmaceuticals.
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Encapsulation is a well known process to a person skilled
in the art, and may be performed, for instance, using tech-
nigues such as spray-drying, agglomeration or vet extrusion;
or it may also consist of a coating encapsulation method,
including coacervation and complex coacervation tech-
nigues, core shell encapsulation methods, cte. Provided that
the encapsulation system does not negatively attect the MOC
activity and efficacy of the MOC comnpositions, or of the
perfuming compositions of the invention, any type of delayed
release system carrier, providing for physical release of the
enirapped materials, is adapted as a camicr for the MOC and
perfuming ingredients and compositions as defined herein,

Preferred cncapsulates of the MOC ingredients and com-
positions of the invention, and of the perfuming co-ingredi-
ents, which can be used in the perfuming compositions and
other consumer praducts cited abave, are the microcapsule
systems commercialized by Fiemenich SA (Switzeriand)
under the tradenames Fircaps® and PopScent® tor cxample,
bused respectively on madified starch and melamine resin or
polyurea lype carriers,

The MOC and perfuming ingredients may also be used in
the form of chemical release systerus, i.e. heavicr molecules
which are capable of releasing the MOC ingredient and/or
perfuming ingredient hy chemical cleavage under the condi-
tions of use—many such chemical relcase systems have been
disciosed in the prior art, pamely in the patent literature,
which release the MOC ingredicnt via hydrolysis, photolysis
or other such reaction mechanisms. One may cite in this
context prior art documents such as for example WO

95/04809, EP 0971021, WO 03/049666, EP 0936211, WO

99/60990, WO 01/28980, WO 08/093272, WO 98747477, US
2004/0102357, DE 3003494 and WO 95/08976, provided
that such chemical release systems, under the conditions of
their application, allow the release of the corresponding
active MOC ingredient.

It goes without saying that, provided the encapsulation or
chemical release technologies for delayed release of an ingre-
dient or compaosition in application, does not interfere with
the capacity of said ingredient or composition to fulfill the
objective of the present invention, i.e. the reduction or sup-
pression of sweat malodor, particularly in axillar skin, any
combination thereof with the present invention raalodor
countteraction technology is appropriate to provide composi-
tion embodiments of the invention as presently disclosed and
claimed.

As mentioned above, consumer products conlaining the
MQC compositions or the perfuming compositions of the
invention, such as body deodorants and antiperspieants, are
also an object of the present invention. The nature of such
products can be any and is well-known to the person skitled in
the art of cosmetics and products fur bedy and hair care in
particular. These consumer products are commaonly perfumed
atd the MOC compositions of the ivention can be udded
thercto as such, or as comiponents of the perfuming compo-
sitions of the invention.

Such conswner products typically compisc a consumer
product base, in addition to the MOC and/or perfuming com-
peositien of the invention.

For the sake of clarity, by “consumer product base” we
mean here a base which is distinct from, but compatible with,
the MOC and perfuming compositions of the invention, and
which iz typically formed of substances capable of achieving
the functional effect required typically from that product,
such as freshening, deodorizing and odor neutralizing. Typi-
cal consumer product bases are the functional mixtures of
ingredicnts that form the base of for example a body care
preparation such as a body deodorant or antiperspirant. The
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latter may assumc any form that is current, such as for
example the form of a cream, gel, spray, pump-spray or aero-
sel, or yet stick. Such deodorants and antiperspirants are vary
well-kinown 1o the cosmetic specialist and the choice of their
ingredients and forms does not require any particular offort
beyond the general skill of the practitioner in the art of cos-
metics and particuarly body deodorants and antiperspirants.

Thus the nature and type of the constituents of the con-
sumer product basc do not warrant a more detailed descrip-
tion here, which in any case would not be exhaustive, the
skilled person being able to select them on the basis of its
general knowledge and according to the nature and the
desired effect of said product. Mercly as examples of appro-
priatc such bases, representative of deodorant and antiperspi-
rant consumer products, one can cite in this context prior art
documents such as U.S. Pat. Na. 6,060,043 and US 2002/
037264, The latter describe in detadl the types of ingredients,
and their concentration and function, which are common in
such consumer product bascs. Of course, many other prior art
documents can be found which detail appropriate deodorant
and antiperspirant bases in particular, into which the MOC
compuositions and perfuming compesitions of the invention
can be incorporated to provide a sweatmalodor counteraction
effect.

Some of the above-mentioned consumer product bases
may represent aggressive media for the MOC or perfuming
compaositions of the invention, so that it may be necessary to
protect the fatter from premature decomposition, for example
by encapsulation as previously mentioned.

The proportians iz which the MOC composttions, or the
perfuming compositions containing them, can be incorpo-
rated into the varions aforementioned consumer products
may vary within a wide sange of values. These values are
dependent on the nature of the product as well as on the
desired malodor counteracting effect that one wants to
achieve. In many of these consumer products, the amount of
perfuming composition containing the MOC component that
is typically added to the consumer product is comprised
between 0.01 and 10%, more preferably of at least 0.5%, and
even more preferably between | and 5%, by weight, of MOC
or perfuming composition according to the invention, relative
to the total weight of the consumer product. More common
ranges are comprised between 0.05 and 5% by weight, or yet
from 0.1 ta 3% und more preterably between 0.3 and 2% by
weight, relative to the weight of the deodorant or antiperspi-
vant in which the composttions are incorporated.

A body deodorant or antiperspirant which has a malodor
inhibition coefficicnt of at least 60%, measured at a concen-
tration of at feast ©.3% v/v of said deodorant or antiperspirant
it the appropriate medium, ugainst malodor generated by
Stuphvlococens haemolylicus enzymatic activity in said
inedium, and a majodor reduction value of at least 3, and more
preferably 4, is also an embodiment of the invention.

According to another embodiment of the invention, thercis
provided a method 1o counteract sweat malodor, wherein
there is applicd to sweat, 1o 4 sweat-generating surface, or to
a sweal-carrying surtuce, o mlodor counteracting (MOC)
composition as previously defined, in a form and amount
appropriate and sufficient to reduce, mask, eliminate or pre-
vent any sweat malodor perception by an individual exposed
10 the sweat or to said surface, Preferably, the MOC compo-
sition is applied to human skin or hair, and preferably to the
human axiilary skin, Any embodiment of the MOC compo-
sition, perfuming compositien, or perfumed product previ-
ously described in this disclosure, is appropriate for use
aecording to this method.
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Embodiments of the method of the invention comprise
methods whergin the MOC compasition or perfuming com-
position of the invention is applied in the form of a perfuming
composition, namely a perfume, a calogne, or in the form of
a body deodorant or antipersprant.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 &} to d} show the % malodor inhibition etfective-
ness of a reference Perfume A to which the MOC composi-
tions of the invention described in Examples | to 10 were
added in a variety of concentrations, 4s a function of the
perfume’s capability to reduce the malodor of sulfur-like
smelling compounds generated avcording to the testing Pro-
tocol A. (Example 15}

FIGS. 2 a) to d) show the % malodor inhibition effective-
ness of a reference Perfume B to which the MOC composi-
tions of the invention described in Examples 1 to 10 were
added in & variety of concentrations, as a function of the
perfume’s capability to reduce the matodor of sulfur-like
smeliing compounds generated according to the testing Pro-
tocol A. (Exampie 16).

FIG. 3 shows the malodor counteraction effectiveness of'a
spray deodorant product comprising MOU compesition 9 of
the invention, as measurcd via the panel based sensory
method described in Example 17 as Protocol B

F1G. 4 shows the malodor counteraction effectiveness of an
antiperspirant product comprising MOC composition |, and
the mixture of the Jatter with Perflune A, as measured via the
punet sensory method deseribed in Example 13,

FI1G. § shows the malogdor counteraction effectiveness o
MOC composition |, at various volume % concentrations in
the testing medium, as measured via the panel sensory
method deseribed in Bxample 17.

FIG. 6 shows the malodor counteraction effectiveness of
MOC composition 9, at various volume % concentrations in
the testing medium, as measured via the panel sensory
method described in Example 17.

FIG. 7 shows the malodor counteraction effectiveness of
MOC compasition 9, at various weight % concentrations in
the AP base described in Example 18, as measured via the
panel sensory method described in Exampte 17.

EXAMPLES

The invention will aow be described in further detail by
way of the tollowing examples.

Examples 1 to 14

Malodor Counteracting (MOC) Compositions and
Their Use to Reduce Perception of Sweat Malodor

A number of maiodor counteracting compositions accord-
ing to the invention were prepared by admixture, m the pro-
pertions indicated, of the MOC ingredignts Yisted in Tables |
and 2. The latier alse summarize the ability of each of said
ingredients to reduce sweat malodor, as evidenced by the
respective malodor inhibition coefficient indicated for each
ingredient, These values were measured via the method indi-
cated hereafter, designated as Protocot A,

Protacol A, In-Vitro Malodor Inhibition of Individual MOC
Ingredients—General Conditions of Evaluation

A Cys-Gly precursor, S-[1-(2-hydroxycthyl}-1-methylbu-
tyl}-L-cystcinylglycine, is subject to enzymatic transforma-
tion both in the absence (hlank test) und in the presence of
each MOC ingredient. Detection of enzymatic activity inhi-
bition is measured via the sulfur groups, namely thiol groups,
freed from the procursor bacterial transformation, by com-
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parison with the reference experiment in the absence of the
respective MOC ingredient, siid sulfur groups being detected
by interaction with DTNB, a known chiemical detector system
for thiols, The reaction van be monitored by absorbance read-
ting at 412 nm. The procedure can be performed indifferontly
wilh cither a purified or semni-purified enzyme or intact boe-
Leriad cells, as in the case described here. Malodor inhibition
cocfficient is measured ux a function of the percentage of free
thiol groups in the medium, over time, by an absorbance
mcthod, and reflects the reduction in maiodor obtained in the
prescnes of the MOC ingredients and compositions.
Reagents and Equipment

Preparation of Bacterial Suspension

Staphylococens haemolyticus CNCM 14170 was grown
under generally known conditions in Brain-Heart Infusion
plus ©,5% of Tweendd 80. Al the end of the growth phase, the
bacteriad colls were harvested by centrifugation at 5000 rpm
for 15 min. The cell pellet was then washed with 0,1 volumes
of sterile potassium phosphate buffer 0.1 M, pH 7.5, Cell
pellets were finally concentrated S fimes in the same buffer.
0.25 Volumes of this suspension were then added to each
sample (o be tested, 1o a final vohmie of 200 pl.

Prepuration of the Cys-Gly Precursor (Enzyme Substrate)

Cys-Gly-precorsor (MM=292.1 g/mole}, prepared as
described in WO 2006/079934, was dissolved at 0.25 mg/ml
in potassiuim phosphate buffer 0.1 M, pH=7.5, leading to a

5 0.86 mM =olution. The precursor was used at 0.17 mM fingl

concendration.

Detection Reagent DTND

DTNB (5,5'-Dithio-bis«(Z-nitrobenzoic ncid, MM=196.36
g/mol} was prepared at 3.9 mg/ml (equivalent to 10 mM) in
potissitm phosplate buffor 50 mM, pH=7.3+0.1 mM EDTA,
The reagent was used at .5 mM final concentration.

Reader Type:

Standard ahsorbance reader.

Liquid Handling:

Manual or automatic handling using a conventional robotic
station,

General Procedure: reagents are admixed, and the reaction is
started by adding the bacterial cell suspension as the last
reagent,

Absorbance measurements, over time and relative to a

blank, were taken, the final volume of each sample hav-
ing heen kept constant at 200 i,

As is upparent from the Tables | and 2, the MOC ingredi-
enes according to the invention were active against sweat
malodor in & range of conceatrations varying frem about
0.001 to {1.1% w/v, relative o the volume of the appropriate
medium. Preferred activities were observed in a range of
concentrations between 0.005 and 0.1% w/v.

Following this same procedure indicalcd above, but using
instead of the individuai ingredients the fourteen MOC com-
positions according to the invention listed in Tables 1 and 2,
we cstablished that each such composition was capable of
providing the malodor reduction effectindicated in the results
summarized in Tables 3 and 4.

As the resuirs in Tables 3 and 4 show, the MOC composi-
tions of the invention, which comprised at least 40% by
weight, and innany cases 80% or more, of MOC ingredients
according to the invention, when used at a concentration of at
least 0.01% v/v relative to the total volume of the test
medium, provided malodor inhibition coefficients represent-
ing amalodor reduction of at leasi 50%, relative to the activity
of the reference, and even al lower conecntrations were still
able to provide an cficient malodor counteracting effect.

The compositions of the invention effectively reduced
sweat malodor when used in a range of concentrations of
between 0.006 and 0.025% v/v, relative to the appropriate
medium volume, and had essentially suppressed all matodor
at thiis higher range limit value of concentration,
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TABLE |
MOC COMPOSITIONS
Ingredient Matodor Inkibition Value (%) 2 a
Concentration in Medimn {w!v %) {Ingredient
MOC INGREDIENT 00006 00012 0HR2S 0.006 NP1z 0.025 0.05 0l concentration wiw %g)
(=)-{2F)-2-Elhyl-d- 600 2116 7o 7006 80,12 5.00
{(3K)-2,2,3-trimethyl-
d-evclopenten-f-yl]-2-
buten. 1-pf 1
Bourgeonal™ 418 06 4z 61 170
Corang) & 0.00 .00 1043 4974 N TR
Liliaf @ 1 Q.50 917 3751 80,98 £9.99 770 350 58.00
(+)-(£5,28,35)-2,6,6- a.an 1402 26 (0 7264 1594 7568
Triethyl-
bicyelo[3.1. 1 heptane-
3-spiro-2'-cyclohexen-
4one 1
Cashmeran .00 (.00 1947 54.04 TE46 0o 73145 ¢.60
Miature of 9,12- 3435 69.62 7957 R4.01 1 180 32.00 47.00
octadocadienoic acid &
9,12,15-
octadecatricnoic acid
Netolidel 0.00 .52 hRI1] 56.88 6845 66,85
1.4 0,00 0.00 0.00 2818 3731 1648 300
Dioxseyclohexadecane-
3. 16-dione’?
Tetrahydromyreenol mog 3,00 .00 .00 4138 7256 k.63
Ambrox B ¥ n.on Q.00 18.23 38.00 .30
Tetpenyl scetate 0.0n0 300 .00 000 0.00 681 00,60 46.60 47,40 12.00
4-tert- Butyi-1- 0.00 000 009 100 59.78 89.12
cyclohexanol
Clove absolute .00 {4400 0.00 £.00 .00 14.00 100.00 0.60
(-H1'R,E)-3.3- 0.00 27.39 7541 7694 76.65 0.60
Dimgthyl-5-(2°,2" 2"
trimethyl-3'-
cyelopenten-1yi)-4.
penten-2-o V¥
Essenliat cedar it .00 .00 1122 17.04 20.00 1.50
1,5.5-Trimelhyl.1+ n.0o 0.00 g .00 1495 5432 6203
heusnol
Cardatneine essential ¢.00 0.00 006G o.00 25.06 0.60
oit
Orange terpenes 0.00 0.00 000 0.0 2.0 030
Patchouli essential ail 17.51 9.00
MOC COMPOSITIONS
4 b g 7 8 b 13
MOC INGREDIENT (Ingredient concentration wiw %o)
{-)-{2F)-2-Fihyl -4- 400 6,00
{ER-2.2.3-trimethy!
Y-cyclopenten-1-yi]-2-
bulen- ol
Bourgeonal®’
Coranor i ¥ 10.00 11.00
Liliaf @ 64.00 2900 10.00
4)-{18,28,38)-2,6,5- 400
[rimethyls
bicyelof3.h " heptane-
Lgpiro-2' cyriobexen
.one 1
Cashmeran
Mixtare of §.12- .00 1300 3800 38.060 3060
octadecadiencic acid &
9.12.13-
actadecariensic acid
Neretidol FLEn 2500 3500
14 2400 .00 .00 1300 13.60
Dioxacyclohexadceance-
5,¥6-diong "
Fetrahydreniyreenal 1000
Ambroy 3 ™
Tempenyl acetate 29.00 1,00 1100 13.00
4-1ert-Butyi-1. 2000 22.00 25400 2500 20.00
cychohexanol

Llove absolute
L OH{VREXIS.
Dimethyl-5-2'.2'.3"-
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trimethyi-'-
cyclopenten- 1 ¢13-4
penten-2-0) V
Fssential codar ol
3,5,5-Trimethy!-}.
hexanat

Cardmnnme casential
ol

Orange tefmenes

Palchoubi essential oil

5.00

" Onigin: Fiemenich SA . Geneva, Swikzerland

2'!-!4-tm-bxalyiphmyl)pmpﬁna!: origin. Finnenich S8, Geneva, Switzetimil

W qegycloheayl-2-methyl-2-botanol: vrigin: Firmenich 34, Goiever, Switzerland

23 et butylphenyl} 2 methylprapanal: onigin: Lieandan SA, Yemier, Swirzedand

S8, 1 epoxy- F 114,05 (sdtetranocalidaee. origmn: Fizmenich SA, (eneva, Switserdand

TABLE 2
MOC
COMPOSTTIONS.
o2 1 4
ingredient Maledor Inhibition Value {%4) {Ingredient
Cougerdration i Mediun (wiv %) congentration

MOC INGREDIENT G.0006 0.0612 6.0025 0.005 00128 0.025 005 o1 whw %)
{£)-2-Dodecenal* 10.37 2972 55.42 #6.73 G4
Mixture of tridecanal & 2911 3943 £2.40
2-methyidodecanal®
8-Isopropy l-6-inethy!. 159 28,20 LR R4 45 SET 320 25
hicycloi2.2.2%0c1-5-ene-
2-carbaldehyde*
3-(3-Isopropyi-i- 16.63 310 FER Y 9351 Grds 97 d 25
phenybibutanal®
{E)-2-Decenat 297 2818 GB.03 Qi 160 s
Mixture of -(4-mclhy |- 400 .00 62 7% 03 89 9474 5 28
I-penlenyl)-3-
cyclohexene-1-
carbaldelyde & 4.{4-
miethyl-3-penteny - 3-
cyclohexene-1-
carbaldehyde
9-Undecenal® 0.00 [AR4S] 42 41 R8G5 g1AC T7R4 25
Vetyver Haiti 000 o 38.97 Kb 25
Vetyverone Lo 10.40 44.5 471 542
4567891001 (2.1)- .06 .00 5220 Pl
Decabydrocyciododeca-
L J-oxazsle
2-Tridecenal (ethyl 1398 4019 50 8] 25
citrate solution)
1¢-1indecenal 3.00 492 20 23
Mrure of 10- 324 3% 452 20
nadecenal & 9-undecenal
Nonana! 5.26 308 ELEP EOXXS U B GrT8L 2 25
s conerete 422 1417 2945
{+}-(dR}-1-P-Menthene- 0.0 343 3460 8108 97.82 2%
9-carbaldehyde*
(E)-4-Decenal 21.97 2818 &6 03 9011 1oy
1.7-Dimethyloctanal 0.00 0.00 15 4 447
Encalyptus essential ol 77 7.7
Mixture ot 3-(3,3- ool 4] 92
dimcthyi-5-
indanypropanal, & 2
(1.1-dimethyl-5-
indanyl)propanai
(7)-4-Lodecenal .60 200 £96 78,80 20
1.(6,5-thmethyl- 200 458 LR DU S ¥ 1] au35 0

bieycio[3.1 1 jhept-2-en.
2-ylpropanal

*Qyigin: Fiamicmich SA. Gepeva, Swinzerlend

Page 19 of 23



CERTIFICATE OF CORRECTION (continued)

Page 20 of 23

US 9,101,783 B2

17
TABLE 3

Compositien Malodor inhibitian cocicient (%)

MOC Concentration it Medium (v/v %)
COMPOSITION 0.025 0.G125 £.00625
1 106.0 .10 1Ly
2 877 920 525
3 893 813 442
4 Bd.6 $1.4 43.1
5 643 7.2 8.9
6 767 EAR 481
7 6?7 0.5 19.6
8 643 732 450
g 784 66.4 EER)
10 0.8 852 454
TABLE 4
Compesiton Meloder inhibition cocfficient (%)
MOC Concenteation in Medium (v/v %)
COMPOSITION 0425 00133 0.00625
11 96.97 4850 1]
12 B3.39 37.42 6.95
13 G1.44 68.50 9.18
14 §2.%4 5831 196

Example 15

Preparation of Perfuming Compositions Comprising
the Malodor Counteracting (MOC) Compasitions
and Their Use to Reduce Perception of Sweat
Malodor

Novel perfuming compeositions according to the invention
were prepared by adding to a reference perfume A of the
woody, oriental, spicy type, which showed no malodor reduc-
tion capability when tested on its own according to the Pro-
tocol A, described in Example 1, a variety of MOC compo-
sitions  according to the invention, in a number of
concentrations.

As is apparent from FIG. 1, the addition of the MOC
compositions to perfume A rendered the novel perfumes of
the invention very efficient to counteract sweat malodor.
FIGS. 1 a) to 4) represent the % of malodor inhibition
obtained according to Protocol A. of the MOC compositions
of the invention, which comprised at least 30% by weight of
MOC ingredients according to the invention, when used at
varied concentraiions in the medium together with perfume
A,

In FIGS. 1 a) and A) thc concentration of (perfume
A+MOC composition) was kept constant at 0.025% viv in the
medium, the relative proportions of perfume A/MOC com-
position varying trom 100:1 to 1:1.

In FIGS, 1 ¢) and ) the perfume A concentration was kept
constant at a value of 0.025% v/v relative to the medium, and
the concentration of MOC composition in the latter was var-
icd 50 as to obtain the concentrations of MOC composition in
the medium indicated in the X axis.

When used in the test medimm at a concentration of af least
0.015% vfv, relative to the total volume of the test medium,
the MOC compositions of the invention provided malodor
inhibition coefficients representing 4 malador reduction of at
least 30%, relative to the activity of the fragrance on its own,

18

and it many cases well above 50%. {n the figures, the con-
centration of MOC composition in the testing medium is
indicated on the X axis.

5 Example 16

Preparation of Perfuming Compositions Comprising
the Malodor Counteracting {(MOC) Compositions
and Their Use to Reduce Perception of Sweat
10 Malodor

Novel perfuming compositions according to the invention
were prepared by adding to a reference perfume B of the
arpinatic, citrus, woody type, which showed no malodor
reduction capability when tested on its own according to the
Protocol A, described in Example 1, a variety of MOC com-
positions according to the invention, in a number of eoncen-
trations,

As is apparent from FIG. 2, the addition of the MOC
compositions to perfume B rendered the novel perfumes of
the invention very efficient to counteract sweat malodor.
FIGS. 2 &) to d) represent the % of malodor inhibition
obtained according to Pratocol A, of the MOC compaositions
of the invention, which comprised at least 80% by weight of
MOC ingredients according 1o the invention, when used at
varied concenfrations in the fragrance,

When used in the test medium at a concentration of at least
(.004% v/v, relative io the jotal volume of the test medium,
the MOC campositions of the invention provided malodor
nhihition coeflicients repeesenting a malodor reduction of at
least 30%, refative to the activity of {he fragrance on its own,
and in many cascs well above 50%. In the figures, the con-
centration of MOC composition in the medium is indicated
on the X axis. The perfume B was used in the test medium at
3 fixed concentration of 0.023% v/v, whereas the concentra-
tion of the MOC composition was varied as indicated in the
graphs.
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Example {7

Melodor Counteracting (MOC) Eftect of
Compositions and Their Use to Reduce Perception
of Sweat Malodor 1n Vitro

The MOC compositions of the invention were added, at &
variety of concentrations, to & conventional spray body anti-
perspirant product representative of the silicone based anti-
perspirants, containing a silicone base sold under the trade-
name Dow Coming 245,

The novel body deodorants thus obtained were tested for
their ability tomask or inhibit malodor generated in a medium
cantaining hacierial cells of Staphylococcus haemolyticus,
grown and incubated in a similar manner as previously
described, and following the Protocol B. hereafter.

s Protocol B, Tn-Vilro Malodor Inhibition as Evaluated by a

Scnsory Panel of Individuals.

This protocol follows the same principle as Protocol A,
except that the detection system {or easuring the malodor
reduction capability of the compositions or products accord-

s ing to the invention is ditferent. In the case of the present
proiocol the detection is sensorial, carried out by a pancl of
cvaluators, on blind tests.

The Cys-Gly precursor, S-{1-(2-hydroxyethyl)-1-methyl-
butyl}-L-cysteinylglycine, used at 0.01 mM in the medium, is
subject to bacterial transformation both in the absence (blank
test) and in the presence of each MOC composition, perfum-
ing composition or deodorant/antiperspirant product accord-
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ing o the invention, depending on which product’s mialodor

reduction activity one wishes 10 evalaate.

The malodor gencrated by the bacterial transformation is
evaluated olfactively (sensorial evaluation) on a defined scale
of malodor intensity.

The bacterial celis of Staphylococeus haemolyticus are
grown and incubated as previously described in Protocol A.
0.1 Volumes of the final bacterial suspension are added to
cach test sample (final volume 450 pl).

General Procedure: Test samples: reagents are admixed
(product to be tested, precursor and bacterial cell suspen-
sion), and the reaction is started by adding the bacterial ccll
suspension as the last reagent, so as to forn the testing
medium; the samples are then incubated at 37° C. for [8-20
b In paraliel, two reference samples are prepared: a nega-
tive reference consisting of a 3 ng/mi solution of the Cys-
Gly precursor in the 0.1 M potassium phosphate buffer at
pH 7.5, which has no malodor {malodor miensity value
zere), and a positive reference which contains the smne
amount of Cys-Gly precursor butfer solution, and the bac-

terial cells of St. haemolypticus, but contains no MOC com-

pesttion or product according to the invention. These posi-

tive and negative references arc incubated under the same

conditions as the test samples, and provide the reference
for the maximum malodor value in the scale of evaluation,

normatly 5 or closc to 5.

Once the test samples and references are ready for evalu-
ation, a panel of cvaluators iz asked to measure the
malodor intensity of cach of the samples, on a blind test
and according te the following scale: O=imperceptible
malodor; |1=very weak malodor; 2=weak nalodor,
I=moderate matodor; 4=intense malodor, S=very
intense malodor.

The responses from the various panelists are averaged and
corrected statistically for standard deviation, to pravide
a value of malodor intensity for the test sample. and the
two reference samples. The “maledor reduction value”
for the test sample is then the difference between the
positive reference malodor intensity value and the test
sample malodor intensity value.

‘The antiperspirant samples were tested according to this
Protocol B, af a defined volume concenteation, relative to the
total volume of medium, and the ability of the tested deodor-
ant sample to cover the malodor of the evaluation medium
was determined through sensorial evaluation by the panel.

In this manner, novel deodorant samples were prepared by
adding MOC composition 9, in a variety of weight concen-
trations relative to the weight of deodorant spray, and were
tested for their ability to cover the medium’s malodor---the
deedorant on its own, without the MOC composition of the
invention, showed no malodor coverage ability (malodor
reduction value=0) under the testing conditions indicated.

FIG. 3 shows the results of these tests——it is clear fron this
figure that the MOC composition 9 according to the invention
is capable of reducing the sweat malodor when incorporated
in the decdorant product, at concentrations varying from (.03
to 2% weight, relative to the weight of dendorant. The mal-
odor reduction values of the deodorants according to the
invention reached valucs close to 4, at concentrations of MOC
composition close to 1% w/w, relative 1o the weight of
deadorant sample.

Examples 13-19
Malodor Counteracting (MOC) Effect of
Compositions and Their Use to Reduce Perception

of Human Sweat Malodor {n Vitro

Antiperspirant (Al') spray samples containing MOC com-
position | described in Example 1, as well as perfume A, were
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prepared using a varicly of MOC composition concentra-
tions, snd 0.2% weight of the fragrance, relative o the
deodorant weight, added to a conventional AP spray base
prepared as described here below. The AP basc on its own,
and containing the perfuming compositions according to the
invention, were then tested as described hereafter for their
ability to reduce the malodor pereeived.

The human sweat samples were incubated for }8-24 b with
a mixture of bacterial strains commanty known to generate
axillar malodor, and composed of . haemodyticus and a mix-
ture of Corynebacterium xerosis ATCC 373 and Corynebac-
ferium tuberculostearicum strains. Sweat malodor samples
were thus obtained and subsequently treated with the antiper-
spirant samples containing the MOC compeositions of the
invendion, and evaluated on a bimd test by a panel of indi-
viduals. The protocol used is described in detail by M. Troc-
caz et al. in Chemistry and Biodiversity, 2004, 1, 1022-1034.

Matodor intensity values were attributed via a sensory
panel evaluation, on blind tests. The panel used a sensory
intensity scale trom 1 {nomalodor) to 5 (very strong malodor)
to assess the deodorant performance after 18 1o 24 hours of
incubation.

A reference control sample, containing only the mixtere of
sweat and bacteria cells, was evaluated at the same time,

5 providing a rating for the maximum malodor intensity (5 or

close to 5).

A typical antiperspirant spray basc was uscd, comprising
the ingredicnis listed here below on Table 5, in the propor-
tons indicated, the mixture of which was formulated as an
aerosol spray by using 25% weight of the AP base suspension
and 75% weiglht of propellants, typically a mixture propane/
butane at a pressure of 2.3 bar.

TABLE 5

AT Spray Base Suspeasion .

Ingrediem Weight (%)
Dosw Coming 345 Flyid®! 5ty
Isopeapy] Mynistate 8.75

SHica 1

Quaterniym-18 Hectorite” 125

Alminiyre Chlorohydrate 32

Perfurne 12
PCyelop (and) Cyclohexasil : origin: Dow Cornirg.

g pgpending agent; erigin: RUEGX

The results of the evalation tests are shown in FIG. 4,
wherein the MOC composition | according to the invention is
designated simply as MQC L. It is quite clear from this graph
that the deodorant products comprising the MOC and per-
fuming compositions ofthe invention can reduce the malodor
perception by above 2 units on the scale of 1 to 5 and that the
MOQC composition | of the invention effectively increases the
deodorant base’s activity, and that of the combination of
deadorant base plus Perfume A, masking ability by at least
one such unit, when used at appropriate concentrations in the
deodoran product.

According to another embodiment, antiperspirant {AP)
samples, containing MOC composition 9 described in
Example 9, were prepared by using the suspension base
described above (without propellant} and a variety of MOC
composition concentrations, relative to the deodorant suspen-
sion weight. The results of the testing are shown in FIG. 7,
which cliearfy shows that MOC composition ¢ siguificantly
reduces the malodor intensity perceived by the panel, cven
when present at low concentrations in the AP spray suspen-
sion base. The Jatter appears 1o have no significant malodor
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reduction capahility on its own, whereas when comprising the
MOC composition 9 (simply designated as MOC 9 in the
graph) it shows a malodor reduction value of up to 2, at MOC
9 weight concentrations of % wiw, relative to the weight of
the AP basc.

Examples 20-21

Maloder Counteracting {MOC) Effect of
Compositions and Their Use to Reduce Perception
of Sweat Malodor tn Vitro

MOC composition | of the invention was cvaluated.
according to 1'rotocol B. described in Example {7, for is
abitity to reduce malodor perceived from the medium, when
present in the latter in a varicty of concentestions. FI1G, §
shows the results of the panel evaluations. 11 is clear from thix
graph that composition { is capable of reducing the malodor

perceived by the panel, relutive to a maximum malodor ref-

erence, by a value (malodor reduction value) of about 1.5 to as
much as almost 4, depending on its volume concentration in
the medium,

Similar tcsis were carricd out, using the same Protoce! B.
described in Example 17, with MOC composition 9 and the
results are shown in F1G. 6, again showing great efficacy of
the latter to reduce the malodor perceived by the pancl. par-
ticularly mt concentrations of 0.004% v/v and above, relative
to the volume of the medium.

Example 22

Matodor Counteracting (MOC) Effect of
Composition 1 to Reduce Perception of Sweat
Malodor In Vivo, in the Form of a Spray Deodorant
According to the Invention

A slandard deodorant test to measure the cfticacy of a
deodorant spray containing 0.4% by weight of MOC Com-
position 1 described in Example | was carried out. The
deodorant spray composition is described here below. The
objective was to demonstrate 5 hour and 24 hour cfficacy of
the MOC compusition.

Alcoholic decdorant spray composition (30% solution/
70% Propane-Butanc 2.5 bar) for in vivo assay, ingredients
and respective concentrations:

Lithane} 45° 86,67%
Glyeeryl deingleate 1%
Caprylic/eapric trigtyceride 11%
MOC Cotnposition 1 1.33%

A tcam of three trained panelists between the ages of 20
and 40 years was selected for olfactory evaluation, cach of
them being able to detect the reduction of body vdour, fol-
lowing the application of a deodorant product, on a ¢ (no
odor) to 5 (very strong odor) linear scale.

A panel! of 31 male subjects aged within the range of from
20 to 50 years were denicd the use of any type of deodorant or
antiperspirant during two weeks before the start of the test,
and werc assigned anon-deodorant, usperfumed, soap bar for
exclusive use of bathing.

On the first day of the test, the body odor of each of the
panelists” axillae was assessed by the trained assessors and
assigned a score corresponding to the strength of the odor on
the scale of 0 to 5. Then the axillae were washed by a tech-
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nician according to a standardized method, using an unper-
fumed soap bar, wined with a water rinsed flannel, and dried
with a clean towel.

The deodoranis were applied by the echnician in a stan-
dard application according to an experimenta) design,
whercby each product was applied to the same number of left
and right axillae. The panelists then Jeft the test centre.

On the same day there was an additional assessment 5
hours after application to test for 5 hourefficacy. There was no
further application of product at this stage.

On the second day panelists attended at the same time, i.¢.
24 hours later. The intensity of their body odor was evaluated
hy all three assessors, they sniffed each axilla and scored for
bady odor as before. Then the axillae were washed and a
second application of product was made.

The assessment and application were repeated on the third
and fourth days, and on the fifth day a final assessment way
performed.

The body odor scores were averaged and are shown in the
Tabie hereatrer.

TABLE

Mean inalodor scores after application &s described sbove

Time after
application Score
Justafler 1.99
5 Hours 197
Dy ) 1.33
Day 2 1.33
Day 3 1.08
Day 4 0.80

After 5 and 24 hours following application of the product
according to the invention, there were reductions in mean
malodor, significant at the 99.99% confidence level. This
showed conclusively that MOC composition | gave 24 hour
protection against body odor. After continued application for
the rest of the week, mean malodor scores continued 1o fail,
suggesting & build-up in efficacy. After 4 days application the
reduction in malodor was in the region of about 60% relative
to the value immediately after application. ‘Fhe reduction in
maludour is about 50% 5 hours after application.

The results above show that the composition according to
the invention significantly reduces sweat malodour for more
than 24 hours after application, when applicd in vivo in the
form of a spray deodorani product.

Whalt is clasmed is:

1. A composition comprising:

a 9,1 2-octadecadienoic acid;

a 9,12,15-octadecatriencic acid; and

3-(4-tert-butylphenyl)propanal; and

wherein the total concentration of the 9,12-octadecadi-
cnoic acid and the 9,12, 5-octadecatrienoic acid is at
least 50% by weight of the composition; and

wherein the concentration of 3-(4-tcrt-butylphenyl)propa-
nal is 5-30% by weight of the composition.

2. A deodarant composition comprising:

a 9,12-octadecadienvic acid,

a 9,12, 15-octadecatrienoic acid; and

3-(4-tert-butyIphenyl)propanal; and

wherein the weight ratio of the sum of the 9,12-octadeca-
diencic acid and the 9,12, 1 5-octadecatrienoic acid to the
3-{4-tert-hutylphenyl)propanal is 50:30 to 95:5; and

wherei the total concentration of the 9,12-octadecadi-
enoic acid, the 9,12,15-octadecatrienoic acid, and the
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3-(4-tert-butylphenylypropanal is 9.3 to 10% by weiglt
of the deodorant composition,

3. An antiperspirant composition comprising:

a 9,12-octadecadienoic acid;

a 9,12, 15-actadecatrienoic acid; and

3-(4-tert-butylphenyl)propanal; and
wherein the weight ratio of the sum of the 9,12-oc1adeca-
dienoicacid and the 9,12,15-octadecatriencic acid to the
3-(4-tert-butylphenyl)propanal is 50:30 to 95:5; and

wherein the total concenwation of the 9,12-octadccadi-
enoic acid, the 9,12,15-octadecatrienoic acid, and the
3-(4-tert-butylphenylpropanal is 0.3 to 10% by weight
of the antiperspirant composition.

4. A body care product comprising at teast 0.5% by weight,
relative to the wotal weight of the product, of the composition
of claim 1.

5. The body care product of claim 4 wherein the composi-
tion is present in an amount vf ] to 5% by weight, rclative to
the total weight of the product.

6. A body deodorant product comprising at least .5% by

weight, relative to the total weight of the preduct. of the
composition of claim 1

24

7. The body deodorant product of ¢laim & wherein the
composition is present in an amount of 1 to 5% by weight,
relative to the total weight of the praduct.

8. An antiperspirant product comprising at least 0.5% by
weight, telative to the total weight of the product, of the
composition of claim 1.

9. The antiperspirant product of ¢laim 8 wherein the com-
position is present in an amount of | to 5% by weight, relative
to the total weighl of the product.

10. The composition of claim 1, further comprising a per-
fumning co-ingredient.

11. A perfume, body spray, or colugne comprising the
compaosition of claim 10.

12, A method of counteracting sweat malodor, the method
comprising applying to a sweat-generating skin surface the
composition of claim I or a body-care product comprising at
teast 0.5% by weight of the composition of claim 1, wherein
the body-care product is selected from the group consisting of
a perfume, u deodorant, and an antiperspirant,
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